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BUILDING  7610 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7610 


Building  UA:| 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

^201  I  CONDITIONED  SQFT:| 


System  Type:j15 _ 

System  Namerjsmall  Single  Zone  air  handling  unit 
System  Number:jAHU-t 


41,892 

WHKBSM 


Catagory  Number:  [Construction: 

5IBRICK  AND  CMU 


Use:  Occupancy  HRS:  [Occupancy  Days: 

BARRACKS  0000-2400  |M-F;  SAT-SUN 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

mum 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

!  o 

!  o 

0 

0! 

!  o: 

PRES  STOP: 

24 

24 

!  24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

!  24' 

24 

24 

24 

24 

24 

24 

i 

i-SVSK  :'x<\ 

Motor  HP: 

HP  Effic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 

%OA: _ 

%Area: 


|  CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 


CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

6.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-1399 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


eu|y|<^ 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

System  Type: 

(15 

System  Name: 

|Smal!  Single  Zone  air  handling  unit 

System  Number: 

jAHU-1 

y§ 

ilWwtfi 

Schedule  ST/SP 

O.OOj 

.00: 

0.00 

Opt  ST/SP 

o.ooj 

0.00; 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit  t  .76 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

15.20 

Sub  Total 

1.76 

0.00 

15.20 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,704.70 

25.77 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

;  ; 

\  arotM.  •• 

1.76 

1t704.70 

40.97 

3.00 

?  ~  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


™*  CS  APPLICATION  DO  1  AO  DI 


POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0 

control  -  AHU 

S=i~  5-stTjT:;  ?*  '™::- \  ;-;v4- 


2 

1 


0 

0 


1 


3 

0 


i*'JWs 


0  6 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1400 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
iRED  BY:  AJN/CWW 


BLDG:  7610 


Building  UA:| 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

15,201  CONDITIONED  SOFT:! 


System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number  AHU-2 


mm 


1 


Catagory  Number:  {Construction: 

5IBRICK  AND  CMU 


Use: 

"barracks 


Weeks  of  Winter: 

32 

Weeks  of  Summer:! 

20 

Occupancy  HRS: 
0000-2400  ~~ 


Occupancy  Days: 
M-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

!  O' 

i  o 

O1 

0 

0; 

i  0 

PRES  STOP: 

24 

24 

24 

!  24 

24 

24 

24 

REQ  START: 

0 

0 

i  0 

0 

0 

0 

i  o 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

o 

,>V 

CON: 

STANT? 

Motor  HP: 

1.00 

_ HP  Effic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS)T 
KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  PRESENT 


i 

CLG  HRS  ON: 

3,360 

3,360; 

HTG  HRS  ON: 

5,376; 

5,376' 

H/C  HRS  ON: 

8,760 

8,760 

| - 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

HOAUH: 

COAUHC: 

COAUC: 

HOAOHC: 

HOAOH: 

COAOHC: 

COAOC: 
DC  DUTY:  " 
DC  DEMAND? 
ECC: 
ECHC: 
NSUCHC: 

NSUCC: 

DDCCHC: 

DDCCC: 

NSC: 

DDCH: 

OPT: 

CHWR: 

CNWR: 

OAR: 


0 

0 

0 

0 

0 

0 

0 

0 

0.17 

oxf 

0 

0 

0 

Q 

0.0000556 

0T600147 

20000 

33900 

0 

17.5 

0 

5.67 


G-1401 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7610 


|fe-  - 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

W  i 


Schedule  ST/SPj 
Opt  ST/SP 
Duty  Cycle' 
Demand  Limit 
Night  Setback 
Sub  Total 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


_ 4 

oM 

o.oo; 

o.oo 

0.00 

0.00 

0.00 

aoo 

""1,704.70" 

TocT 

0.00 

oToo 

aoo- 


1,704.70 


mis 


IIMCS  APPLICATION  DO  .  AO  DI  AI  C 

AT4.;-"  :  -  _T-«  POINTS  POINTS  POINTS  POINTS  ■"  : 


itemmms? 

miioisiss 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

TOTAL: 


3  :•  Jv; ';0=- 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1402 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7610 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

Weeks  of  Winter: 

32 

Weeks  of  Summer:! 

20 

SYSTEM  OPERATING  SCHEDULE 

rrT^s 

SUN: 

MON:  TUE: 

X:=x« 

WED: 

PRES  START: 

0  ! 

0  : 

o! 

o;  ; 

PRES  STOP: 

24 

24  i 

24 

24 

REQ  START: 

0 

0 

0 

0 

REQ  STOP: 

24  i 

24!  !  • 

24 

24 

trf'  -r- 1 :  s*  *5"*rsw"  ™ 


fNEUIS 

QQNSTANT$ 

. . Motor  HP: 

0.00 

HOAUHC: 

0 

HP  Effic: 

0.00 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

15% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

2,350,000; 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

hOURS  CALCULATION 

NSUCC: 

0 

. 

DDCCHC: 

0.0000556 

REQUIRED  [PRESENT 

HR/YR  HR/YR 

DDCCC: 

0.000147 

CLG  HRS  ON: 

3,360;  3,360 

NSC: 

20000 

HTG  HRS  ON:; 

5,376!  5,376! 

DDCH: 

33900 

H/C  HRS  ON: 

8,760  8,760 

OPT: 

0 

CHWR: 

17.5 

CLG  HRS  SAVED: 

o 

CNWR: 

o 

HTG  HRS  SAVED: 

a 

OAR: 

5.67 

C/H  HRS  SAVED: 

0 

G-1403 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Small  hot  water  boiler 
BLR  1 


- -  -v~ 


IBS®  - 


Maintenance,  Run  Time, 
and  Safety  Alarms 

^..^.TOTAI^VU- .1 


BtKiSM 


Schedule  ST/SP|~ 

0.00 

_ _  ooj 

o.oo; 

Opt  ST  ISP 

0.00 

o.ooi 

o.oo; 

Duty  Cycle 

0.00 

o.oo; 

0.00; 

Demand  Limit 

0.00 

o.oo: 

o.oo; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

o.oo: 

o.oo; 

Economizer 

0.00 

0.00 

0.00; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00: 

16.66 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

"o.oo 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

*,  4.00 


^  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

^UNCTn  I  UMCS  APPLICATION  DO  AO  DI  A1  COS 


Wo-  ■' 

_ _ 

1 


1 ’  DO$ 

POINTS  POINTS  POINTS  POlNTif 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


jp  L'  4?  V  ^ « X* 


TOTAL: 


WHIP 

i5:*S5S£l-:  ?-■ 


$277.00 


$836.00 

$330.00 

ISBI.OO 


G-1404 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7610 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:! 


1 5,201  i 


CONDITIONED  SOFT:! 


41 ,892 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

Catagory  Number:  Construction: 

Use: 

5  BRICK  AND  CMU 

1 _ — - 1 - - - - - ‘ 

BARRACKS 

• **  ‘ 


lOccupancy  HRS: 


Occupancy  Days: 


0000-2400 


|M-F;  SAT-SUN 


Weeks  of  Winter:! 


32: 


Weeks  of  Summer: 


20; 


m » 

HEDULE 

i'si'X'l 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

i  o 

0 

0 

0 

0 

0  ! 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0,  L 

o  r- 

0 

0[ 

0 

ol 

0 

REQ  STOP: 

i _ 24j  L 

24|  ! 

24! 

!  24 

24 

1 _ ?4  [ 

24 

aBHUSHS 

g^v 

SI 

L 

Motor  HP: 

0.00 

HOAUHC: 

0 

i 

HP  Effic: 

0.00 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 


CFM-CLG: 


%OA: 


0% 


%Area: 

15%! 

CHILLER  CAP  (TONS):  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,424,000 

- - - 1 

A  AAA' 

COAUC: 


BLR  CAP  OUTPUT  (BTUH): 


i  m 

REQUIRED 

tma 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND^ 

0.17 

ECC: 

0 

ECHC:  0 

NSUCHC:  0 

NSUCC:[  0 

DDCCHC: 

0.0000556| 

DDCCC: 

0.000147 

NSC? 

20000; 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67; 

G-1405 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7610 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

3  l 

System  Name: 

Small  steam  boiler  ; 

System  Number: 

BLR-2  | 

Schedule  ST/SP 


_ Opt  ST/SP: 

Duty  Cycle 
Demand  Limit 
Night  Setback 
Sub  Total 


_ HW  OA  Reset 

Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring,  j 
Maintenance,  Run  Time, 
and  Safety  Alarms 


1  Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

EESI 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLOG:  7610 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1  ! 

n 

i 

(TAlElQiCBiNGl 

1 

ICatagory  Number: 

Construction: 

Use:  Occupancy  HRS:  Occupancy  Days:  | 

5 

BRICK  AND  CMU 

BARRACKS  0000-2400  M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

System  oPERi 

UINCS 

OpPUl 

' 

SUN: 

MON: 

TUE: . 

WED: 

THUR:  FRI: 

SAT: 

PRES  START: 

!  0; 

0 

0! 

0 

0  0 

0 

PRES  STOP: 

24 

24 

24 

_ 24  ! 

24  ;  24; 

24 

REQ  START: 

o 

0: 

0; 

0! 

0  0 

0 

REQ  STOP: 

24 

24 

24 

24 

24  :  24 

24 

PSBIBSf 


Motor  HP: 


1.00 


HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG:  0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

60 

i  KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HB0l»Si«uiaflojJS 

. . 

REQUIRED  i 

PRESENT  1 

HR/YR 

HR/YR 

CLG  HRS  ON:; 

3,360 

3,360 

HTG  HRS  ON:; 

5,376 

5,376 

H/CHRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED:  0, 

HTG  HRS  SAVED:j  0 

C/H  HRS  SAVED:  0 


CON? 

>TANT§ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

j - 

] 

DDCCHC: 

0.0000556 

1 

DDCCC: 

0.000147 

I 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1407 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


_ _  ,  .  ? ~  V-'  „  , 


System  Type: 

!6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

l§r!  IgS 

MM SI 

Schedule  ST/S P 

0.00; 

.001 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.66 

0.00 

0.00 

Night  Setback 

0.00 

O.OOj 

0.00 

Sub  Total 

0.66 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,050.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

50.49 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

/ 

4.00 

and  Safety  Alarms 

TOTAL  1 

51.151 

ijmM 

r\;:  - 

4.00 

n 


FUNCTN 


“*"c  4ra*g3»*K? 

mmm  ication  do  t; 


..WIMMsWBt 
AOsl$€;iSSDtiP 

POINTS  POINTS  POINTS  PQ] 


10  Scheduled  start/stop  control  - 

Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 

1 

0 

1 

0 

$386.00 

1 1  Chilled  water  reset  -  Small  Air 

Cooled  Chiller 

0 

0 

0 

2 

$664.00 

16  Alarms  -  Chiller 

0 

0 

2 

0 

$281.00 

42  Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 

1 

0 

0 

0 

$150.00 

. . - . „  . . 

_ 

.  TOTAL:  - 

2 

0 

3 

2 

$1,481.00 

G-1408 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7610  BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 

15,201 

CONDITIONED  SQFT:| 

41,892 

System  Type:j24 

System  Name: 

Dual  temperature  water  pump 

i 

System  Number: 

DTWP-1 

! 

Catagory  Number:  jConstruction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

5IBRICK  AND  CMU  BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32i 

Weeks  of  Summer: 

o 

CM 

WED:  THUR: 

Hi 

FRI: 

SAT: 

K.V. , 

SUN: 

MON: 

...  . 

TUE: 

PRES  START: 

o' 

0  1 

oi 

o; 

!  o;  i 

0 

0 

PRES  STOP: 

24  r 

24  ! 

24 

24 

24 

24 

24 

REQ  START: 

o  r 

o  I 

O1 

0 

0 

0 

0 

REQ  STOP: 

1  24 

24!  i 

24 

24 

L _ 2i  l 

24 

24 

\ 


Inputs  ff 

:  . . Motor  HP 

M 

1*111 

2.00 

CONSTANTS 

HOAUHC: 

0 

HP  Effic 

0.68 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

9 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

0% 

HOAOH: 

0 

%Area 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

! 

0 

ECC: 

0 

ECHC:  0 


NSUCHC:  0 


pVR$CAi2syUA|Ki^^i^te^  nsucc:  o 

REQUIRED  PRESENT  i  DDCCHC:  0.0000556 

!hr/yr  !hr/yr 

DDCCC:  0.000147 

CLG  HRS  ON 

3,360  3,360 

NSC:  20000 

HTG  HRS  ON 

5,376  5,376 

DDCH:  33900 

H/C  HRS  ON 

8.760  8,760 

OPT:  0 

CHWR:  17.5 

CLG  HRS  SAVED 

- 9  CNWR:  0 

HTG  HRS  SAVED 

0  !  OAR:  5.67 

C/H  HRS  SAVED 

O'  i - * - - - 

G-1409 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7610 

BUILDING  NAME: 

ENL  BARRACKS  W/AS 

ONSUMM; 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-1 

wmmsmam 

5if^! 

Schedule  ST/S P 

0.00- 

.001 

0.00 

Opt  ST/SP 

0.00: 

0.00; 

0.00! 

i 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

3.61 

0.00: 

o.oo: 

j 

Night  Setback 

0.00 

o.oo; 

0.00 

Sub  Total 

3.61 

0.00 

0.00^ 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

I?"'  ‘  *  •' TOTAEmS® 

3.61; 

;  o.oo  . ■ 

0.00 

io<* 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

I  TOTAL: 

r  ■  .  .  "  •  .  .  -  .  , 


$1,418.00 


$1,418.00 


G-1410 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7610  BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:j _ 1 5,201  j  j  CONDITIONED  SQFT:j _ 41,892 


System  Type: 

24  | 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-2 

Catagory  Number:  Construction: 


|Use: 


Occupancy  HRS: 


Occupancy  Days: 


5'BRICK  AND  CMU 


IBARRACKS 


0000-2400 


M-F;  SAT-SUN 


Weeks  of  Winter:; 

32i 

Weeks  of  Summer: 

20; 

SYSTEM  OPEF 

tATINGl 

iCHEDUl 

SUN: 

MON:  TUE:  WED: 

THUR: 

FRI: 

PRES  START 

o: 

0 

01  |  0 

0 

0 

PRES  STOP 

■m- 

CM 

i  24 

24  !  24! 

24; 

24 

REQ  START 

0 

0 

0  0 

0 

~  ”  o 

REQ  STOP 

24 

24 

24  24 

24 

24 

<-■  v'ivr,' 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

o: 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS \i 

ijjgg  • 

-lv  Sk 

REQUIRED  PRESENT  ! 

!hr/yr  :hr/yr 

CLG  HRS  ON:! 

3,360: 

3,360 

HTG  HRS  ON:' 

5,376 

5,376 

j  H  1C  HRS  ON: 

8,760| 

8,760' 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED:! 


a 

o 

o 


CbNstANTSSKllI 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

i 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1411 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7610 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

SffMBajjynpN  SUMMARY’ 


1406-001 

16-Sep-95 

AJN/CWW 


Schedule  ST ISP 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback! 

Sub  Total _ [_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time,  j 
and  Safety  Alarms! 

■,:V  TOTAL  WWT 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


$1,418.00 


TOTAL: 


$1,418.00 


G-1412 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7610 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:| 


CONDITIONED  SOFT:) 


Category  Number:  Construction: 

5|BRICK  AND  CMU 


Use: 

"BARRACKS 


Occupancy  HRS: 

0000-2400 


{Occupancy  Days: 
|M-F;  SAT-SUN 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

_ 1 

STEM  QPERA.1 

1NGSC 

mm 

0  pf 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  [ 

o'  r 

. 0  [ 

0 

0 

0 

o 

0 

PRES  STOP:  [ 

24;  ; 

24s  [ 

24!  L 

24 

24 

24 

24! 

REQ  START:  j_ 

o  L 

o!  ! 

0 

0 

0 

o  ; 

0| 

REQ  STOP: 

24'  j 

24 

24  r 

24 

24 

_ 24  [ 

24 

ilBtlllili 


Motor  HP: 

HP  Effic:{ 
Load  Factor:! 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON:i 
BLR  CAP  INPUT  (BTUH): 
BLRCAP  OUTPUT  (BTUH):  ~ 


M  l  iiil  i  m  i 


REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

i 

8,760  8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0; 

C/H  HRS  SAVED 

0; 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC:, 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC:! 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

I  DDCH: 

33900 

OPT:| 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1413 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO'  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE!  16.Sep.95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7610 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


MH/yr  / 

Schedule  ST/SP 

0.00 

_ -°°!  __ 

-  ooo'  * 

OptST/SP 

o.oo; 

o.oo; 

o.oo! 

Duty  Cycle 

o.oo! 

o.oo; 

0.00 

Demand  Limit 

2.47 

o.oo7 

o.oo; 

Night  Setback 

0.00 

0.00: 

0.00! 

Sub  Total 

2.47 

o.oo; 

0.00 

Economizer 

0.00 

0.00 

0.00 

i  Ventilation/Recirculation 

0.00 

0.00 

0.00: 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

•  2,471 

•  omw 

0.00: 

3.00 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


v / T;y  . = 

*=:  T  ’  itST ct/v TO 


TOTAL: 


$1,418.00 


$1,418.00 


G-1414 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7610 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


15,201 


CONDITIONED  SOFT: 


41,892 


System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-4 

Catagory  Number: 

Construction: 

Use: 

lOccupancy  HRS: 

Occupancy  Days: 

5|BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20| 

jVSTEli^OPERlflNG  SCHEDULE 

WED: 

fill! 

THUR: 

FRI:  SAT: 

HU  USig 

SUN: 

MON: 

TUE: 

PRES  START:  [ 

o! 

i  o:  L 

0. 

o 

0 

o;  !  o! 

PRES  STOP:  [ 

24 

24 

24;  | 

24 

_ 24 

24;  !  24 

REQ  START:  [ 

o; 

0  [ 

o  r 

0 

0 

0  j  0 

REQ  STOP:  f~ 

24 

24  1 

24  ! 

24 

24 

24  !  24 

mm 


Motor  HP 

r  0.00 

HP  Effic 

i  0.00 

Load  Factor 

0.80 

CFM-HTG 

!  o 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
iHR/YR  HR/YR 

CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

;  ° 

P— Si^:  v 

ff,v  t,  T"  *  ‘ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1415 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


Bldg: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

24  i 

_ i 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-4 

Schedule  ST/S P 

_ Opt  ST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ |_ 

Economizer 

- L 

Ventilation/Recirculation' 
DDC  Control; 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, ; 
Maintenance,  Run  Time,  | 
and  Safety  Alarms 

TOTAL 


O.OOj 

.00! 

O.OOj 

0.00 

O.OOj 

O.OOj 

0.00 

0.00 

0.00 

0.00; 

0.00 

0.00 

0.00: 

0.00 

0.00! 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo: 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

i^^pijypicCgsTiMrii^giioffiiiias 

WtMM  points  ;  points  POTNTs  ^Pni 


f^NTS  POINTS  POINTS  points’  ;:r'/C 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


;:v/ 


TOTAL: 


1  0  " 

■  ~V . .  ... 


mm 


$1,418.00 


$1,418.00 


G-1416 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7610 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:! 


15,201 1 


CONDITIONED  SOFT: 


MB* 


41,892; 


System  Type:  25 


System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

h  m  ^  im  aa ;  i  u  im  i  ;  mu  a  i  mwji*  i  l»j  i 

i; 

mmmmm 

jCatagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

|  5|BRICK  AND  CMU 

[BARRACKS 

0000-2400 

)M-F;  SAT-SUN 

Weeks  of  Winter: 

'  _  .  | _ 

32 

Weeks  of  Summer: 

20 

System  Operating  schedule 

T"“~  ,-^i 

T  -  7  . 

SUN:  MON:  TUE: 

X' .  -  -  o  ''iVTi,, f i H,ii A,-; f ^ 

WED:  THUR: 

FRI: 

SAT: 

PRES  START:  !  ON  0 

___0; 

0  0  [ 

0  r 

0 

PRES  STOP:  :  24  24 

~24 

24  24 

24!  [ 

24 

REQ  START:  0  0 

0 

~~  ”6  0 

o  r 

0 

REQ  STOP:  !  24  24  i 

~24 

24  24  ! 

24 

24 

Motor  HP: 


0.50 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

15% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

POURS  CALCUllATIOSS  7 

npm 

[REQUIRED 

PRESENT 

iHR/YR 

iHR/YR 

CLG  HRS  ON:;  3,360  3,360 

HTGHRSON:  5,376  5,376 

!  H/C  HRS  ON:  8,760  8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 


HOAUHC: 

•  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT:; 

0 

CHWR: 

17.5 

S  CNWR: 

0 

OAR: 

5.67 

G-1417 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7610  BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

25 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

Schedule  ST/SP 

o.ooj 

.00! 

0.00 

Opt  ST/SP 

0.00! 

0.00 

0.00 

Duty  Cycle 

o.ooj 

o.oo; 

0.00 

Demand  Limit 

- 1 _ 

o.oo; 

0.00! 

o.oo: 

Night  Setback 

0.00' 

0.00 

0.00: 

Sub  Total 

0.00 

0.00 

0.00; 

Economizer 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

o.oo, 

0.00 

0.00 

HW  OA  Reset; 

0.00 

0.00 

0.00; 

Chilled  Water  Reset 

0.00 

o.oo; 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

; 

1  TOTAL 

^  0.00  ' 

o.ooi  il 

o.0o: 

k  3.00 

23  Scheduled  start/stop  control  -  HW  10  11  $570.00 

Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


TOTAL: 


1  $570.00 


G-1418 


BUILDING  7612 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


System  Type: 

15 

i 

i 

System  Name: 

Small  Single  Zone  air  handling  unit 

i 

System  Number: 

AHU-1 

j 

2M-1 


Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

jM-F;  SAT-SUN 

Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  o1 

0 

0 

0 

1  oj 

i .  .  o: 

L  o; 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

□  0 

~0 

0 

0 

0 

REQ  STOP: 

!  24 

24 

; _ 24 

24 

24 

24 

CON! 

24 

2Hil 

Motor  HP: 
HP  Efficif 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 

_ %OA: 

%Area: 

CHILLER  CAP  (TONS)? 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

IHR/YR 


PRESENT 

HR/YR 


HOAUHC: 

HOAUH: 

COAUHC: 

COAUC: 

HOAOHC: 

HOAOH: 

COAOHC: 

COAOC: 
DC  DUTY: 
DC  DEMAND: 
ECC: 
ECHC: 
NSUCHC: 

NSUCC: 

DDCCHC: 

DDCCC: 


0.0000556 

0.000147 


CLG  HRS  ON:' 

3,360 

3,360 

NSC: 

20000 

HTG  HRS  ON: 

5,376 

5,376 

DDCH: 

33900 

H/C  HRS  ON:1 

8,760 

8,760 

OPT: 

0 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

o“ 

CHWR: 

CNWR: 

OAR: 


G-1419 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLULi:  7612 


S<IPi 
mm 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 


System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

n 

Schedule  ST/SP 

0.00 

.00' 

~r'V~  i  ' 

0.00 

Opt  ST/SP 

o.ooj 

o.oo! 

0.00 

Duty  Cycle 

o.oo; 

ooo! 

0.00 

Demand  Limit 

1.76; 

0.00 

o.oo: 

Night  Setback 

0.00 

0.00 

15.20: 

Sub  Total 

1.76 

OSH? 

15.20 

_ 

Economizer 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,704.70 

25.77 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

i 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

and  Safety  Alarms 

; 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

V  ',  :  '  Y’- '  Y.y  " -Y;  v  '  '.iY.yy  y-  .  •; 


UMCS  APPLICATION 


,  ,:,,:vV  v-r- 


YYY . "y/:'y?:yyV 


TOTAL: 


?.  :  ,  : 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1420 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7612 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

i  Weeks  of  Winter:! 

32 

! _ 

Weeks  of  Summer: 

20 

SYSTEM  OPERA 

mm 

CHEDU 

mm 

UlilPPlw 

,$UN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  1 

0 

0 

0 

!  o! 

i  0!  L 

o!  L 

0 

PRES  STOP: 

24 

24 

24 

24; 

^  24;  [ 

241  r 

24 

REQ  START: 

0 

0 

~  o; 

0; 

0;  ; 

0!  [ 

0 

REQ  STOP: 

24 

24 

24 

24 

!  24!  i 

24  r 

24 

Load  Factor: 


CFM-HTG: 

CFM-CLG: 

_ %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


1.00 
0.69 
085 
3,500 
3,500; 
100% 
“  5% 

o 

0.00 
—  Q 
o 


puRS^cMcuuvnQi 

v.ySsj  »- 

REQUIRED  PRESENT 

iHR/YR  HR/YR  | 

CLG  HRS  ON: 

3,360 

3,360, 

HTG  HRS  ON:' 

5,376; 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 


CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1421 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7612 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

15  -  | 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2  i 

- - - — _ _ _ 1 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms' 


ISllM! 

o.oo; 

.00 

^  0  00  '  “■  ; 

Opt  ST/SP; 

0.00 

0.00! 

0.00i  | 

Duty  Cyclej 

0.00 

0.00; 

0.00 

Demand  Limit 

1  -76 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

15.20 

Sub  Total 

1.76 

0.00 

15.20 

Economized 

- — - 1 _ 

0.00; 

"  0.00 

o.oo  ; 

Ventilation/Recirculation 

o.oo; 

o.oo; 

0.00 

DDC  Control 

0.00 

1,704.70 

25.77 

!  HWOA  Reset 

0.00 

0.00; 

0.00 

Chilled  Water  Reset 

0.00 

0.00: 

0.00 

Condenser  Water  Reset 

0.00i 

0.00 

o.oo  ! 

Chiller  Demand  Limit 

0.00 

0.00 

0  00 

1,704.70 


TYPICAL  SYSf  EMPOINTANDC'pSJSUMMARy 


Hi  S jj  I lilf  tiBI  COST 


^  ^  j  *r„  jQs 


ni  A I  rncT 


PpPH  j  .  -  - 

18  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL: 


$2,116.00 


G-1422 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7612 


Building  UA:j 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

5,201;  CONDITIONED  SOFT: 


System  Type:  1 

System  Name:  Small  hot  water  boiler 
System  Number:  BLR-1 

Category  Number:  Construction: 

5'BRICK  ANDCMU 


| 

Weeks  of  Winter: 

32i 

Weeks  of  Summer: 

20 

•  t  _  p 


1406-001 

16-Sep-95 

AJN/CWW 


{Use: 

IBARRACKS 


jOccupancy  HRS: 
i0000-2400 


Occupancy  Days: 
iM-F;  SAT-SUN 


SUN:  MON:  TUE:  WED:  THUR: 


PRES  START:  __ 

0 

_ 0 

0 

o!  r 

0; 

0 

0 

PRES  STOP:  ~ 

24 

24 

24  ! 

24!  . _ 

24 

24 

24 

REQ  START: 

0 

0 

0  ; 

0:  L 

0i 

0 

0 

REQ  STOP:  [Z 

24 

24 

24  r 

24 

24 

24 

24 

Hi#® 


Motor  HP: 

HPEffic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 


'  ■  :: :  . :::  5'"- . 


REQUIRED  IPRESENT 


CLG  HRS  SAVED 
HTG  HRS  SAVED 
C/H  HRS  SAVED 


HOAUHC: 

HOAUH: 

COAUHC: 

COAUC: 

HOAOHC: 


%QA: 

0% 

HOAOH: 

0 

%Area: 

20% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

2,350,000 

ECC: 

0 

ECHC: 

NSUCHC: 

NSUCC: 

DDCCHC: 


CHWR: 

"CNWR: 

OAR: 


0.0000556 


! 

j - 

Ihr/yr 

HR/YR 

i 

DDCCC: 

0.000147 

j 

1 _ 

CLG  HRS  ON: 

3,360 

3,360; 

NSC: 

20000 

! 

HTG  HRS  ON: 

5,376! 

5,376; 

DDCH: 

33900 

i 

H/C  HRS  ON: 

8,760 

8,760 

! 

OPT: 

0 

G-1423 


G-1424 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
09- Dec-95 
AJN/CWW 


BLDG:  7612 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


15,201! 


CONDITIONED  SQFT:i 


41,892 


''II3TST!T2^"  -.Si 

System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

jjjtl ||  ^ 

MSS; 

Catagory  Number:  Construction: 

|Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

jBARRACKS 

0000-2400 

M-F;  SAT-SUN 

|  Weeks  of  Winter: 

32| 

|  Weeks  of  Summer: 

20 

\mm 

FRI: 

SAT: 

SUN: 

MON: 

^TUE: 

WED: 

THUR: 

PRES  START: 

0  r 

oi 

o: 

0! 

0!  ! 

0* 

0! 

PRES  STOP: 

24 

24' 

24 

24  | 

24  i 

24 

24 

REQ  START: 

i  0:  l 

0! 

!  0 

0! 

0|  f 

0: 

0 

REQ  STOP: 

1 _ 24  [ 

24 1 

24 

24[ 

24  [ 

24| 

24 

Load  Factor:|  0.80 


Load  Factor:|  0.80 

CFM-HTG:  0 

CFM-CLG:|  0 

~  %OA:  0% 

%Area:!  0%; 

CHILLER  CAP  (TONS):  0 

KW-TON:  OOO 

BLR  CAP  INPUT  (BTUH):  2,424,000, 

BLR  CAP  OUTPUT  (BTUH):;  1,939,200 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY:; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1425 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7612 

BUILDING  NAME: 

ENL  BARRACKS  W/AS 

1  iSE K? i  ' 

System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

?  fis  i  pllpte 

ill 

Wmm-I 

mr '  3  v  mam  * 

Schedule  ST/S P 

0.00 

.00 

. .^--3,.  -  -  :  ...  v  .  ,  -  : 

0.00 

OptST/SP; 

o.oo; 

0.00 

0.00' 

Duty  Cycle 

0.00 

0.00 

0.00 

i  Demand  Limit 

0.00 

0.00 

o.oo1 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

i 

i 

4.00 

-  CSoM- 

4'L  : r; 

o.oo;  :  ■  -4.00: 

V 

jfl 

POINT  ANDCGSTS 

<~-r-X  «?£.~  *  Ssi„“  &  *1,' 

DO  AO  „. 

POINTS  POINTS  PC 

JINTS  PoInTS  COST 

7  Steam  Boiler  Monitoring  10  3  1  $1,015.00 


iHiiiil 


,01 5.00 


G-1426 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7612 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


15,201 


CONDITIONED  SOFT: 


41,892 


jj  i  1  i  V  |  S  jjj  | 

System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

Catagory  Number:  {Construction: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:j 

32 

Weeks  of  Summer:| 

20 

SYSTEM  OPE  RAT 

INQ  $< 

iHEDU 

”«?■  -ssTfW 

jpsutpt 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRh 

SAT: 

PRES  START:  r 

■  o| 

0! 

r  o: 

i  0 

0i  [ 

0 

0 

PRES  STOP:  ~ 

24i  j 

24! 

!  24j 

1  24 

24; 

24;  I 

24 

REQ  START:  “ 

Oj  | 

o! 

!  0| 

0 

0  L 

oj  [ 

0 

REQ  STOP:  H 

_ ?4 

24 

24 

24 

24 

24  i 

24 

jp\im 


Motor  HP: 


1.50 


HP  Effic:: 


0.74 


Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

70 

KW-TON: 

I.IOj 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

PRESENT 

HR/YR 

HR/YR  i 

CLG  HRS  ON: 

3,360 

3,360; 

HTG  HRS  ON: 

5.376 

5,376! 

. 

H/C  HRS  ON: 

8,760! 

L . . . i 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

oj 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC:  0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH:! 

33900 

OPT:! 

0 

CHWR:1 

17.5 

CNWR: 

0 

_ 

OAR: 

5.67 

G-1427 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type:  j 

6 

System  Name: 

Small  air  cooled  chiller  j 

System  Number: 

CH-1 

Schedule  ST/SPl 


Demand  Limit 
Night  Setback’ 
Sub  Total  j 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


T..*  i . . ~  J 

o.oo; 


Opt  ST/S P 

o.ooj 

0.00 

0.00; 

i - 

Duty  Cycle 

o.oo; 

0.00' 

0.00: 

0.00 

aoo" 

0.00 

aoo 

aoo" 

o.oo 

ooo 

1,225.00 

aoo" 

o.oo 


1,225.00 


UNCTN  UMCS  APPLICATION 

NO 


iiSPIC  AL^SYSTEM  POINT  ANDCOST  SUMMARY 


•'  r  s““>V  ? 


Ilimiig 


WU  AO-.  ,*  Wl.'-:-Vi5Al?*e 

POINTS  POINTS  POINTS  'POINTS 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


~  - ! ?-:ik h: -SS- i.  ■ J F. L 


TOTAL: 


2 

K..u, 


COST 


$386.00 


$664.00 

$281.00 

$150.00 

$1,481.00 


G-1428 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7612 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:j 


15,201 


CONDITIONED  SQFT:|  41,892 


System  Type: 

124  ! 

j 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-1 

rnmesmsm 

Catagory  Number: 

Construction: 

Use: 

jOccupancy  HRS: 

Occupancy  Days: 

£ 

>|BRICKAND  cmu 

|BARRACKS 

0000-2400 

|M-F;  SAT-SUN 

Weeks  of  Winter:!  32 

Weeks  of  Summer:] _ 20j 


assassin 

SUN:  MON:  TUE: 

m  m 

WED: 

THUR:  . .  FRI:  SAT: 

PRES  START: 

0i 

......  0  1 

0! 

0! 

o 

o 

0 

PRES  STOP: 

24 

24 

24 

24 

24  24 

24 

REQ  START: 

0 

o  ; 

0 

_o 

0  0 

0 

REQ  STOP: 

24 

24 

24 

24 

24  24 

24 

Motor  HP: 

2.00 

HPEffic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH): 

0 

)Pi^^cOOmoNs 


i 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

:  0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

!  NSUCC: 

0 

DDCCHC: 

0.0000556 

\  DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT:; 

0 

CHWR: 

17.5 

CNWR:; 

0 

OAR: 

5.67 

G-1429 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7612 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

JMM/ 

System  Type: 

24 

... 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-1 

Schedule  ST/SP 

0.00 

.00 

o.oo 

Opt  ST/SP 

0.00 

0.00 

O.OOj 

Duty  Cycle 

0.00 

0.00 

O.OOj 

Demand  Limit 

3.12 

0.00 

O.OOj 

Night  Setback 

0.00 

0.00 

o.oo; 

Sub  Total 

3.12 

0.00 

0.00; 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

o.oo1 

0.00f 

Chilled  Water  Reset 

0.00 

0.00 

o.oo; 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

0.00 

-.4:-  :1 

0.00,  .  3.00 

. .C::. .  .  :__i:  . .  -  -  -  •: 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


$1,418.00 


*'■ '  : -S . '  ; 


TOTAL: 


II  4  $1,418.00 


G-1430 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7612 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


15,201! 


CONDITIONED  SOFT:! 


41,892 


System  Type: 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

D7WP-2 

ICatagory  Number:  Construction:  Use:  Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU  BARRACKS  j0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:- 


32; 


Weeks  of  Summer: 


20: 


SUN:  MON: 

TUE: 

£p  \  •/* 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  ; 

0; 

0 

o:  r 

0 

0 

PRES  STOP: 

24; 

24  : 

24; 

24 

24 

24 

24 

REQ  START: 

0 

0  _ 

0 

0 

0  [ 

o: 

0 

REQ  STOP: 

24  j 

24  i 

24 

24 

24  r 

24 

24 

INPUTS 


• 1  -  -:c  ■  --  " 


Motor  HP: 
HPEfficT 
Load  Factor: 


CFM-HTG: 

CFM-CLG: 

~  _ %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON- 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


1.50 

6.74 

. 0.80 

6 

6 

o% 

0% 

6 

o.oo 

o 

6 


ROU^^ALCULAfiONS 


REQUIRED  iPRESENT 

| 

HR/YR  iHR/YR 

CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

_ : _ | _ i 

H/C  HRS  ON 

!  8,760  8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED:; 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC:; 

20000 

[  DDCH: 

33900 

i  OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1431 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLOG:  7612 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

mm 


System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-2 

_ 

bw  5.-  'mMUBimhm 

wmmRmm 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00’ 

0.00 

Demand  Limit 

— — - 

2.47 

0.00 

aoo1 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.47 

0.00 

0.00 

Economizer 

- — - _ 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control; 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

JMIOi 

3.00 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

| 


SsSIIK 


TOTAL: 


$1,418.00 


4  $1,418.00 


G-1432 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7612 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


15,2011 


CONDITIONED  SOFT: 


ips 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

!  System  Number: 

DTWP-3 

41,892 


n 

yy 

S»j 

m sfgi 

Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

5jBRICK  AND  CMU 

BARRACKS 

0000-2400  M-F;  SAT-SUN 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 

“20! 


IySTIM  OPERATINGSCHEPUIE 

fil 

jK'f  f-r  T"l 

v 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  Q 

0 

0!  ; 

0 

0 

0:  : 

0 

r  o 

PRES  STOP:  L 

24 

24 

~2A 

24 

24  ; 

24 

24 

REQ  START:  L 

0 

0 

~~0 

0 

0  : 

o; 

0 

REQ  STOP:  [ 

24 

24 

24 

24 

24  ! 

24 

24 

Motor  HP:i 


1.50 


HP  Effic: 


0.74 


Load  Factor: 


0.80 


CFM-HTG: 


CFM-CLG: 


%OA: 


0% 


%Area: 


0% 


CHILLER  CAP  (TONS):; 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


WSBSBSSSBBSBER 

IONS 

,.~N.  J&k  ' 

REQUIRED 

PRESENT 

i 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON:! 

^  i 

5,376 

5,376 

|  H  1C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  PI 


CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

.. 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHO: 

1 . 

0 

NSUCHC: 

0 

j  NSUCC: 

0 

DDCCHC: 

0.0000556 

[  DDCCC:j 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR:: 

0 

OAR: 

5.67 

G-1433 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7612 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

wmmmsssA 

System  Type: 

124 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

|DTWP-3 

£  MH/yir 

A  '  ■  '  ^ 

Schedule  ST/SP 

0.00; 

.00 

o.oo  ; 

Opt  ST/SP 

o.ooi 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

o.oo; 

Sub  Total 

2.47 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

o.oo; 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

1 

and  Safety  Alarms 

TOTAL 

2*47' 

0.00 

0*00? 

■  _  ....  ____  _  _.  1  ■ 

3.00 

22  Scheduled  start/stop  control  -  DTW  10  14  $1,418.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


G-1434 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7612 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


System  Type:  24 

System  Name:  Dual  temperature  water  pump 
System  Number:  DTWP-4 


CONDITIONED  SQFT:i 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32! 

| 

Weeks  of  Summer: 

20; 

“^SUN:  MON: 


T“r''  ~  ^ — ;"■? •  - „ - 


TUE:  WED:  THUR: 


PRES  START: 

0  ' 

o’  r~ 

0  i 

o! 

0  ! 

of  ! 

~0j 

PRES  STOP: 

1  1 

24;  I 

24  L 

24 

24 

24 

24 

REQ  START: 

0  : 

o1  | 

0 

o; 

; . o  l 

0  !_ 

o! 

REQ  STOP: 

_ 24 

24  ! 

24 

24; 

24  r 

24  i 

24 

iippp 

MotorHP: 

_ HP  Effic: 

Load  Factor:! 
CFM-HTG: 
CFM-CLG: 


%OA: 

0% 

%Area: 

1 - : 

0% 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


£  .  . 

.'A  ad*  MB;  U  '  3  s  Y  *T.  *  . 


REQUIRED 

IHR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON:; 

3,360 

3,360 

HTG  HRS  ON:! 

j _ i ,  ... _ 

5,376 

5,376; 

H/C  HRS  ON:| 

8,760 

8,760; 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED:;  0; 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

. 

20000 

DDCH: 

33900 

OPT; 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1435 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG: 


I*!®  • 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 
System  Name: 
System  Number: 


Dual  temperature  water  pump 
IDTWP-4 


Schedule  ST/S P 

_ Opt  ST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback! 

Sub  Total _ !_ 

Economizer 
Ventilation/Recirculation 
DDC  Control; 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time,  i 
_ _  and  Safety  Alarms 

TOTAL  f 


0.00| 

ilw'lg 

sapc 

.ool 

0.00 

o.oof 

o.oo; 

0.00 

o.oo; 

0.00 

4.62 

0.00 

0.00 

0.00 

0.00 

0.00 

4.62 

o.oo; 

0.00  r 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00, 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

k:;  .. 


k  umc; 

jFUNCl 
I  NO. 


POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


POINTS  POINTS  POINTS  POINTS 

~  1  ~~ . 0  . . 1  " .  4 


COST 


$1,418.00 


TOTAL: 


$1,418.00 


G-1436 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7612 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:j 


CONDITIONED  SOFT: 


System  Type:|25 

System  Name:|Hot  water  radiation  pump 
System  Number:  RAD-1 


Category  Number:  (Construction: 

5|BRICKANDCMU 

Weeks  of  Winter:; 

Weeks  of  Summer: 


(Use: 

!  BARRACKS 


(Occupancy  HRS: 
iOOOO-2400 


Occupancy  Days: 
M-F;  SAT-SUN 


STEMOPER/ 

OMCLSC 

iHEDUl 

Wr  wwr- '' 

/• 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI:  SAT: 

PRES  START: 

0 

o: 

0; 

0 

0 

1  o!  !  o 

PRES  STOP: 

24 

24 

24 

24 

24! 

L_  24!  ;  24 

REQ  START: 

0 

0 

0  ! 

0 

0 

0  0 

REQ  STOP: 

24 

24 

24 

24 

24 

CM 

CM 

Motor  HP: 
HP  Efftc: 
Load  Factor:: 
CFM-HTG:; 
CFM-CLG: 

_ %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 
HTGHRSON: 
H/C  HRS  ON:! 


CLG  HRS  SAVED:] 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


HOAUHC: 

HOAUH: 

COAUHC: 

COAUC: 

HOAOHC? 

HOAOH: 

COAOHC: 

COAOC: 
DC  DUTY: 
DC  DEMAND: 
ECC: 
ECHC: 
NSUCHC: 

NSUCC: 

DDCCHC: 

DDCCC: 


0 

0 

0 

0 

0 

0 

0 

0 

0.17 
"  0Tl7 
0 
0 
0 
0 

0.0000556 

0.000147 


3,360; 

3,360 

. ..  ] 

NSC: 

20000 

5,376 

5,376, 

DDCH:| 

33900 

8,760 

8,760 

OPT: 

0 

o 

CHWR:( 

17.5 

0 

1 

CNWR: 

0 

0 

j 

OAR: 

5.67 

G-1437 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


HHgi 

BUILDING  NAME: 

ifcENERGY  CALCULATI 

ENL  BARRACKS  W/AS 

dNSU^MARY^ 

'  . . *’*’  “ 

.s'  ■»  ■'**S*“*“' 

System  Type: 

25 

j 

System  Name: 

Hot  water  radiation  pump 

i 

System  Number: 

RAD-1 

{ 

issteM  a 

v *-  - 

Schedule  ST/S P 

0.00 

.00; 

0.00! 

OptST/SP 

o.oo: 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

o.oo; 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00' 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

1 

3.00 

TOTAL 

0.00; 

3.001 

YPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

.  ,  -  - 

APPLICATION  DO  AO  DI  AI  COST 

POINTS  POINTS  POINTS  POINTS 

23  Scheduled  s tart/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

1 

0  1 

1 

$570.00 

TOTAL: 

-  o  •  ' 

1 

$570.00 

G-1438 


BUILDING  7614 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7614 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


15,201 


CONDITIONED  SOFT: 


41,892 


mm 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5 

BRICK  AND  CMU 

jBARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:' 

32  j 

Weeks  of  Summer: 

20; 

SUN: 

MON: 

-i,-;  -...-i-" 

TUE: 

WED: 

THUR: 

PRES  START:  j_ 

0 

O' 

0! 

0 

!  o! 

PRES  STOP:  I 

24 

24  i 

24 

24 

24 

REQ  START:  ^ 

_ 0  ' 

o  r 

0 

0 

0 

REQ  STOP: 

24 

24  r 

24 

24 

24 

FRI: 


24 


24 


SAT: 


24 


24 


Motor  HP:  1.00 


HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

3,500 

CFM-CLG: 

3,500 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

o.oo; 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pQURSlcAlMLATlQNS 

REQUIRED  iPRESENT  1 
HR/YR  !HR/YR 

CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED: 

oi 

I  C/H  HRS  SAVED: 

0 

HOAUHC: 

■  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

1  ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1439 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


Bldg:  7614 


.  ,•  '  .>„ 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

WKgBBBEBmumfflm 


System  Type: 

15  i 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-i 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4  'iTOTAL  .  W 


Schedule  ST/SP 

- - 

o.ooj 

.00 

0.00 

; 

Opt  ST/SP 

oooj 

0.00 

o.oo! 

Duty  Cycle 

o.oo; 

0.00 

0.00  ! 

Demand  Limit 

1.76; 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

15.20; 

Sub  Total 

1.76; 

0.00 

15.20 

Economized 

o.oo! 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

j  DDC  Control 

0.00 

1,704.70 

25.77 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

o.oo; 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

1,704.70s 


JNCTJHJ 

mm 


ms  -s  sinsi  rnmmmmm  mmam®  r  s  mmsmmmmm 


SHI® :  APPLICATION:^ 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL: 


$2,116.00 


G-1440 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7614 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


CONDITIONED  SQFT:i 


41,892 

&&  %  1 


Weeks  of  Winter: 

_ 32, 

Weeks  of  Summer: 

201 

SV'stemopeM' 

?HEDU 

|  jp  s~ 

t 

,i  ,  ..  ;;  - 

Hii 

“  -v 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  [ 

0! 

o: 

!  o 

o  ! 

0! 

i  o 

!  0 

PRES  STOP:  [ 

_ 24 ]  | 

24 

i  24; 

24  j 

241 

i  24: 

24 

REQ  START:  [ 

0 

o 

~0' 

o  i 

o! 

0; 

1  o 

REQ  STOP:  r 

24 

24 

i  £  24- 

24  r 

24! 

24! 

24; 

. . 

jCQHSTANTS 


CFM-CLG: 


3,500 


%OA: 


100% 


%Area: 


5% 


CHILLER  CAP  (TONS): 


KW-TON: 


o.oo: 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


IKsoIilclLcuLlf 

WEBB 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

_ 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

; 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1441 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


bllkj:  /bi  4 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

15  ~  | 

System  Name: 

Small  Single  Zone  air  handling  unit  ( 

System  Number: 

(AHU-2  ~  | 

Schedule  ST/SP 

0.00 

.00 

0.00! 

Opt  ST/SP 

0.00 

0.00 

o.oo; 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

1.76 

0.00 

o.oo; 

Night  Setback 

0.00 

- — - a 

0.00 

15.20, 

Sub  Total 

1.76 

0.00 

15.20 

i  Economizer 

1 - — - - - : 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

i - — _ _ 

0.00 

1,704.70 

25.77; 

HWOA  Reset 

0.00 

0.00| 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

i  Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


1,704.70 


L  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

Sil  UMCS  APPLICATION  DO  AO  m  1 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


!  '  V  :  ■:  V  :  /  -  v 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


■C'",  ■  "f "i- : i: : 

.  ■  v  ^  ■: 

COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL: 


$2,116.00 


G-1442 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7614 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:| 


CONDITIONED  SOFT: 


System  Type:|1 _ 

System  Name:  Small  hot  water  boiler 
System  Number:  BLR-1 


FT:|  41,892 


Catagory  Number: 

Construction: 

Use: 

_ i _ 

Occupancy  HRS: 

Occupancy  Days: 

| 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:' 

32j 

Weeks  of  Summer: 

20! 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  o! 

!  o 

0 

:  o 

i  0!  ! 

0 

0 

PRES  STOP: 

24 

;  24 

24 

24 

24!  | 

24 

24 

REQ  START: 

0! 

0 

0 

0 

o  r 

0;  [ 

0 

REQ  STOP: 

24 

24 

24 

24 

24  i 

24 

24 

Motor  HP:  0.00 


HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG:  0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

20% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

BLR  CAP  OUTPUT  (BTUH): 

2,350,000 

CLG  HRS  ON:  3,360  3,360 

HTG  HRS  ON:  5,376  5,376 

H  1C  HRS  ON:  8,760  8,760 


i  CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

mm 

ANT5 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

\ 

i _ __ 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1443 


G-1444 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7614 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


15,201 


CONDITIONED  SOFT: 


41,892 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

jr*  4&V 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

(BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


feVRTFMhPFR  AflNGSCHEDULE 

^rTT 

“sunT 

M^T^TU'e:4 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

|  0' 

!  o  : 

0 

0 

0 

6  [ 

0 

PRES  STOP: 

24 

24  ; _ 

24 

24 

24  L 

24  [ 

24 

REQ  START: 

i  o 

0; 

0 

0 

0 

0  L 

0 

REQ  STOP: 

24 

24  | 

24| 

24; 

i  24 

24  [ 

24 

Load  Factor: _ 0  80 


CFM-HTG: _ 0 

CFM-CLG:  0 


%OA:  0% 


%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

|  BLR  CAP  INPUT  (BTUH): 

2,424,000 

;  BLR  CAP  OUTPUT  (BTUH): 

1,939,200 

REQUIRED  PRESENT 
_ HR/YR  |HR/YR _ J 

CLG  HRS  ON:  3,360|  3,360| 


HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

;  8,760 

CLG  HRS  SAVED:; 

_ _°i 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

i 

0.17 

DC  DEMAND: 

0.17 

!  ECC: 

0 

1  echcT 

0 

NSUCHC: 

0; 

NSUCC: 

0 

DDCCHC? 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1445 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

BLDG:  7614  BUILDING  NAME:  ENL  BARRACKS  W/AS 

“:rT‘ ' 


System  Type: 

3  i 

System  Name: 

Small  steam  boiler  j 

System  Number: 

BLR-2 

?MW 

SWPiWsrrl 

5|44  { 

if!tipH/yr 

Schedule  SUSP 

0.00 

.00 

0.00 

Opt  SUSP 

0.00; 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00! 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

o.oq; 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

!  Maintenance,  Run  Time,  ; 

and  Safety  Alarms 

! 

1 

acSsSBSv  i-'  -  ■  -  1  'jr-  -  •  ;•  =  ’> 

rPi  PS233S 

-  J: 

4»oo 

\  |j|  1||  '  PSli  .  '  [4  ■;. 

rSUMMAI 

ry  ; 

SillliSilfi 

:r‘-DO{ 

Joints 


rMiiili 


iCOSTl 


Steam  Boiler  Monitoring 


1 


1 


;  :  '-total:.  ...  i 


MM 


SiiMiife 


$1,015.00 

$1,015.00 


( 


G-1446 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDC:  7614 


Building  UA:j 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

h20t  I  CONDITIONED  SOflT 


System  Type:  6  _ 

System  Name:  Small  air  cooled  chiller 
System  Number:  CH-1 


Catagory  Number:  Construction: 

5  BRICK  AND  CMU 


Use: 

!  BARRACKS 


Occupancy  HRS:  .Occupancy  Days: 

0000-2400  SM-F;  SAT-SUN 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

2°i 

|iapiiBi  aiBisiiiii  iiEai'iiiiiss; 


.  i  '  ■  •  ~  ; 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0’ 

o1 

0 

I  o: 

!  o  ; 

0; 

0 

PRES  STOP: 

24 

24; 

24 

24| 

i  24 

24 

24 

REQ  START: 

0 

0 

0. 

!  oi 

o  r 

0 

0 

REQ  STOP: 

24 

_ 24 

i  24! 

24 

!  24  ; 

24 

•  24 

Motor  HP: 


HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG:  0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

70 

KW-TON: 

i.io! 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  ON: 
HTG  HRS  ON: 
H/C  HRS  ON: 

CLG  HRS  SAVEDr 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


REQUIRED 

PRESENT 

—  — — - 

iHR/YR 

HR/YR  ! 

3,360 

3,360: 

5,376 

5,376  | 

8,760; 

8,760 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

|  NSUCC: 

0 

DDCCHC: 

_ ; 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT:; 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1447 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

Tmm* 
sane 


System  Type: 

6  j 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

!MPTf|?T»Yifirl  lq  HBH 

r:\ 

Schedule  ST/S P 

0.00; 

.oo! 

0.00  j 

Opt  ST/SP 

0.00; 

0.00 

0.00 

Duty  Cyclej 

0.00 

o.oo 

0.001 

Demand  Limit 

0.93 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.93 

0.00 

0.00 

Economizer 

_ 

0.00; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,225.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

_ 

58.91 ! 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

:  4.oo 

and  Safety  Alarms 

l  TOTAL 

59.83J 

1,225.0^ 

0.00  ■  4.00; 

iUMC&J 

luNcS® 


p||g! 1^'AimCA.TIOW^^ 


POINTS  POINTS  POINTS  POINTS 


~  -  s  3V*i.~.<-  V  -  *  *  .'-s  - 

mamsam 

COST 


10 


11 

16 

42 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


';®5#?$OTAL: 

m£ 4Ss*SaiirS?:  r  • . 


0 

1 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


G-1448 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7614 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:| 


System  Type:  24  _ 

System  Name:  Dual  temperature  water  pump 
System  Number:  DTWP-1 


CONDITIONED  SOFT:! 

MW  |  r  M|  £  |  1  ’ 


41,892 


Catagory  Number:  Construction: 
_ 5  BRICK  AND  CMU 

|  Weeks  of  Winter:| 

Weeks  of  Summer! 


Use: 

BARRACKS 


. 


jOccupancy  HRS 
j0000-2400 


Occupancy  Days: 
M-F;  SAT-SUN 


>~>> ..... 

SUN: 


PRES  START: 

1  0  : 

0:  | 

o;  i 

~ 0 

0: 

o  ! 

0 

PRES  STOP: 

24 

24!  L 

24:  ; 

24 

24 

24: 

24 

REQ  START: 

o  ; 

o:  r 

0; 

_ o 

0 

0 

O' 

REQ  STOP: 

24  , 

24  ; 

24 

24 

24 

24 

24 

Motor  HP: 

2.00 

HP  Effic: 

0.68 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

1  mwcfimmm 

m 

REC 

1UIRED  iPRESENT  i 

HR/YR  IHR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

|  H  1C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 

HOAUHC: 

‘  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

!  J 

20000 

DDCH:| 

33900 

OPT:| 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1449 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7614 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 
System  Name: 
System  Number: 


Dual  temperature  water  pump 
DTWP-1  ' 


Schedule  ST/SP 

0.00 

1 _ _ _ _ 

.oo| 

0.00 

Opt  ST/SP 

0.00: 

0.00 

0.00 

Duty  Cycle 

O.OOj 

0.00 

0.00 

Demand  Limit| 

3Sll 

0.00 

- 1 _ 

0.00 

Sub  Total _ j_ 

Economizer 

Ventilation/Recirculation! 

DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring,  i 
Maintenance,  Run  Time, ! 
and  Safety  Alarms 


J-*  3.00 


SYSTEM  POINT  AND  COST  SUMMARY 


•  -  -  . 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL: 


$1,418.00 


$1,418.00 


G-1450 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7614 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


15,201 1 


Building  UA:| 


System  Type:  24 

System  Name: bual  temperature  water  pump 
System  Number:  DTWP-2 


CONDITIONED  SOFT: 


Category  Number:  Construction: 

5  BRICK  AND  CMU 


Use: 

“BARRACKS 


Occupancy  HRS:  {Occupancy  Days: 

10000-2400  M-F;  SAT-SUN 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20’ 

S.IEMQPEB/ 

kTiNl! 

shedui 

£&  '** s  /  /  * 

Si  $5 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

i  0| 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

i  24 

24!  : 

24 

!  24 

24 

24  1 

24 

REQ  START: 

0  i 

0  : 

0 

0 

0 

0  • 

0 

REQ  STOP: 

24-  ! 

24 

24 

24 

_L_  24 

24 

24 

INPUTS 

v4;k 

Motor  HP 

2.00 

HPEffic 

j  0.78 

i  Load  Factor 

0.80 

CFM-HTG 

o 

CFM-CLG 

0 

%OA 

f  o% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 


CLG  HRS  ON 

:!  3,360  3,360 

HTG  HRS  ON 

:  5,376  5,376 

i _  1 _ ! 

H/C  HRS  ON 

:  8,760  8,760 

CLG  HRS  SAVED 

:  0 

HTG  HRS  SAVED 

:  0; 

C/H  HRS  SAVED 

:  0 

!IS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC:' 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

o 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT:| 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1451 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7614 


- '  r*'-  1 

EISHSIi 

^LCULATIONSI 

El® 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-2 

Schedule  ST/SP 

0.00 

.ooj 

0.00 

Opt  ST ISP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

3.12 

0.00; 

0.00 

Night  Setback 

0.00 

o.oo: 

0.00 

Sub  Total 

3.12 

0.00 

0.00 

Economizer 

0.00 

O.OO: 

0.00: 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit; 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms1 

] 

.v:S'?:3,12S 

oM 

0,00 

3.00 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


$1,418.00 


G-1452 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7614 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


15,201 


CONDITIONED  SQFT:j 


Misaiaifeii 

System  Type:  24 

System  Name:  Dual  temperature  water  pump 

|  System  Number:  DTWP-3 

mm  ■ 


Catagory  Number:  Construction: 

5  BRICK  AND  CMU 


Use:  jOccupancy  HRS: 

BARRACKS  |0000-2400 


Occupancy  Days: 
Im-F;  SAT-SUN 


Weeks  of  Winter:! 
Weeks  of  Summer:! 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


Motor  HP:| 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

HR/YR 


iPRESENT 

iHR/YR 


CLG  HRS  ON:j 

3,360 

3,360 

HTG  HRS  ON: 

5,376; 

5,376 

H/C  HRS  ON:! 

8,760; 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

o; 

C/H  HRS  SAVED: 

0 

;  'i 

>f  THUR: 

0  :  0 


rfj 

Sy:-;- 

j"  $.  * 1  r*  - 

FRI: 

SAT: 

oi  L 

0 

24!  : 

24 

0:  L 

0 

24  [_ 

24 

/ 

CONST 

‘ANTS-S&filllSs^tS;.-. 

^  ’/.t  ■ 

\'  ,  ...y^  ‘  ' 

HOAUHC:; 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

i 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC:; 

0 

ECHC: 

0 

| 

NSUCHC: 

0 

1 

| 

NSUCC: 

0 

i 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

| 

CHWR: 

17.5 

CNWR: 

0 

1 

OAR: 

5.67 

G-1453 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7614 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


|Dual  temperature  water  pump 
DTWP-3 


Schedule  ST/SP 


Opt  ST/SP  . 

0.00 

Duty  Cyclej 

0.00 

Demand  Limit 

3.12 

Night  Setback 

0.00 

Sub  Total 

3.12; 

Economizer 

0.00 

Ventilation/Recirculation: 

0.00 

i  DDC  Control 

0.00 

HW  OA  Reset 

i - — — - ~ 

0.00 

Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


MBUtfvr 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


WnCTN  UMCS  APPLICATION  DO  AO 

-NO.  ; Iffl POINTS  POINTS 


•'  AT  is  i  - 


0m— -j 


POINTS  POINTS  POINTS  POINTS 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


IPfl 


$1,418.00 


■-  iffl  5  :  -.  V:: 

:  -  i;?:  X  V 


TOTAL: 


$1,418.00 


G-1454 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7614 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


15,201 


CONDITIONED  SOFT: 


System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-4 

41,892 


Category  Number:  |Constructjon:  [Use*  Occupancy  HRS:  Occupancy  Days: 


5  BRICK  AND  CMU  j  BAR  RACKS _ |0000-2400 _ |M-F;  SAT-SUN 


Weeks  of  Winter:! 

i 

32 

Weeks  of  Summer: 

20; 

System  opera 

WBBBSm 

jpEbiiili 

vr 

Z  ,T  ■ 

WED: 

THUR: 

SAT: 

. ■“ 

&WS5“  & . 

SUN:  MON: 

TUE: 

PRES  START: 

L  o|  | 

ol 

0 

0 

1  0 

!  o] 

1  o; 

PRES  STOP: 

24  j 

24!  i 

24 

24 

■ _ 24 

24 

24 

REQ  START: 

1  0;  ; 

0  ! 

0 

a 

0i 

•  o: 

!  o 

REQ  STOP: 

i _ 24  : 

24;  ; 

24 

24 

24' 

!  24 

24; 

Motor  HP: 


CFM-CLG: 


T.:— 


3.00 


HP  Effic: 

0.79 

1  Load  Factor: 

0.80 

CFM-HTG: 

1 _ _ - 

o; 

%OA: 

0% 

%Area:: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

fc.  .i  .  ,  ..  .......  K  V  .  s 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON 

'  3,360  3,360 

HTG  HRS  ON 

j  5,376  5,376 

H/C  HRS  ON 

j  8,760;  8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

CQN$TANT$ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

o 

COAUC: 

o! 

HOAOHC: 

0 

!  HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

!  ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

i  DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1455 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7614 


ISystem  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

3YCALC  ULATION  SUMMARY 


Dual  temperature  water  pump 
DTWP-4  “ 


Schedule  ST/SPj 

0.00: 

.00 

0.00; 

Opt  ST/SPj 

0.00 

0.00 

0.00 

Duty  Cycle; 

0.00 

o.oo' 

.  [ 

o.oo; 

Demand  Limit 

4.62; 

0.00 

0.00 

Night  Setback 

0.00 

o.oo: 

0.00 

Sub  Total 

4.62; 

0.00 

0.00 

Economizer 

0.00 

o.oo: 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

■ 

UMCS  APPLICATION  DO  AO  DI  AI 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


DO 

POINTS' 


1 


AO 

POINTS 


DI  AI 

POINTS  POINTS 


$1,418.00 


TOTAL: 


$1,418.00 


G-1456 


EMC  ENGINEERS,  INC. 

PROJECT  NAME.EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

1 5,201  j  j  CONDITIONED  SOFT: 


System  Type:  25 

System  Name:  Hot  water  radiation  pump 
System  Number:  RAD-1 


-  ■  -V  ••  ■ 


Catagory  Number  [Construction: 

5  BRICK  AND  CMU 


Weeks  of  Winter: 

32 

. 

j  Weeks  of  Summer: 

20j 

[Use: 

{BARRACKS 


{Occupancy  HRS: 
"10000-2400 


Occupancy  Days: 
M-F;  SAT-SUN 


f-i  I 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

1  0 

0 

O' 

o:  !  o  !  o 

PRES  STOP: 

24 

|  24 

24 

24 

24] 

24 

I _ ?4 

REQ  START: 

o 

!  0 

.  o  ! 

oi 

0  0!  0 

REQ  STOP:  j 

24 

24 

7  24  : 

24  i 

24  j 

24 

i _ 

Motor  HP:' 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

kw-tonT 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH):  “ 


{REQUIRED 

HR/YR 


PRESENT 

iHR/YR 


CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376;  5,376: 

H/C  HRS  ON 

8,760  8,760, 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

o, 

C/H  HRS  SAVED 

0 

j  . . .  ■ 

HOAUHC: 

0 

HOAUH: 

0 

j 

COAUHC: 

0 

COAUC: 

0 

■ 

HOAOHC: 

0 

1 _ 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

■ 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

_ 

NSUCC: 

0 

i _ 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT:! 

0 

j 

CHWR: 

_ i 

17.5 

I 

CNWR: 

0 

OAR: 

5.67 

G-1457 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7614 


ES 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

25 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

§§g§§| 

§ S|j|§ 

mm 

ifiipilPpt 

*4*  J 

Schedule  ST/SP 

0.00 

.00 

0.00: 

Opt  ST/SP 

0.00 

0.00 

o.ooj  i 

Duty  Cycle 

_ 

0.00 

0.00 

0.00! 

Demand  Limit 

0.00| 

0.00 

0.00 

Night  Setback- 

0.00 

0.00 

0.00: 

Sub  Total 

_ 

0.00: 

0.00 

o.oo; 

Economizer 

0.00 

o.oo; 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

o.oo: 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

SfelS5;0,00)| 

0.00 

-  *  _ 

0.00; 

Pump;  Night  setback  -  HW  Pump 

TOTAL: 


G-1458 


BUILDING  7616 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7616 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Name:  Smalt  Single  Zone  air  handling  unit 


System  N umber (AHU-1 


mmsmM*, 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN:  MON: 


c,  : ;> ;™~ 


*  t"*"*"  j-  ;~"r  •, 


TUE:  WED:  THUR: 


PRES  START:  [_ 

0! 

0 

0  ! 

o  ! 

o:  : 

0  ! 

0 

PRES  STOP:  [ 

24 

24 

24'  ; 

24!  ; 

24 

24 

24 

REQ  START:  [ 

0 

0 

0 

o‘  L 

o.  L 

o:  j _ 

0 

REQ  STOP:  ~ 

24 

24 

24 

24  I _ 

24 

24  r 

24 

plm" 


Motor  HP: 


1.00 


HP  Effic: 

0.69 

Load  Factor: 

o.so; 

CFM-HTG: 

3,500 

CFM-CLG: 

3,500 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS  Mi 

REQUIRED 

PRESENT  1 

!hr/yr 

HFVYR  I 

CLG  HRS  ON:  3,360 

3,360 

HTG  HRS  ON:  5,376 

5,376 

H/C  HRS  ON:  8,760 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


5 

0^ 

* 


wsmms^ 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

|  DDCCHC: 

0.0000556 

j  DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1459 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7616 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

till 

Schedule  ST/SP 

0.00; 

.00 

0.00 

Opt  ST/SP 

0.00! 

- - -  i _ 

0.00 

0.00 

Duty  Cycle 

o.ooj 

0.00 

o.oo: 

Demand  Limit 

1.76| 

0.00 

o.oo1 

Night  Setback 

o.oo; 

0.00 

15.20: 

Sub  Total 

_ Hgj 

0.00 

15.20 

Economizer 

0.00! 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,704.70 

25.77 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

o.oo: 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL  ,  y-.j 

;  V-  1.76: 

1,704.70 

40.97: 

* 

3.00 

18 

Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

0 

0 

i 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU  0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer  0 

control  -  AHU 

0 

0 

2 

»*  v«c  ?  v-t  X  >x  :$»■  w*. 

$399.00 

111! 

TOTAL:  1 

*  " ""  V 

V. ' ''  :  , 

|dj|| 

iHiiSMSI 

$2,116.00 

G-1460 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7616 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:i 


15,201] 


CONDITIONED  SQFT:! 


41,892 


>WW1 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

y  * .  W.  r* v  ‘ : 


jggggg 

Catagory  Number:  {Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5|BRICKAND  CMU 

BARRACKS 

0000-2400 

]M-F;  SAT-SUN 

Weeks  of  Winter:: 

32| 

Weeks  of  Summer: 

STEM  OPERATING  SCHEDULE  M  A 

imm- 

THUR: 

FRI: 

SAT: 

SUN: 

MON: . TUeT' 

a?*, 

WED: 

PRES  START: 

0! 

0  ! 

0 

j  0 

0]  L 

0  ; 

oi 

PRES  STOP:  £ 

24 

24]  i 

24 

24 

24;  i 

24 

24 

REQ  START: 

0 

o  ! 

0 

0 

0;  r 

i 

0 

REQ  STOP: 

24 

24  ; 

24; 

24 

24 

24;  | 

24 

fiiaps?s 


constants  " 


Motor  HP: 

1.00 

HP  Effic: 

0.69; 

Load  Factor: 

0.80 

CFM-HTG: 

3,500 

CFM-CLG: 

3,500 

%OA: 

ioo%; 

%Area: 

5% 

]  CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

gOURSCALCULATIONS 

iREQUIRED  PRESENT 

:HR/YR 

tHR/YR 

CLG  HRS  ON: 

3,360 

3,360! 

HTGHRSON: 

5,376 

5,376: 

H/CHRSON: 

8,760; 

8,760: 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED:; 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC:i 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC:; 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BUILDING  NAME: 

ENL  BARRACKS  W/AS 

MKENB&m 

ALCULAl 

riONSUft 

System  Type: 

15  i 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

Schedule  ST/S P 

0.00 

.oo! 

o.oo| 

Opt  ST/SP 

0.00 

o.ooj 

o.ooj 

Duty  Cycle 

0.00; 

0.00^ 

o.oo!  ; 

Demand  Limit 

1.76; 

0.00 

0.00; 

Night  Setback 

0.00 

_ 

0.00 

15.20; 

Sub  Total 

1.76 

0.00 

15.20; 

Economizer 

_ 

0.00 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,704.70 

25.77 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

1 

1 

! 

1.76 

1,704.70: 

40.97  3.00 

a>!CmSYSTEM  RQINrAND  COST  SUMMARV^^  ^ 


FUNCTN  I  UMCS  APPLICATION 

(i  no.  i  3i  lilll  1 1  j|B  pc 


DO  AO  DI  ~  / 


. . .  >  'A-:py  Zj 

POINTS  POINTS  POINTS  “  ‘ 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


ft—  \  * 


TOTAL: 

SslsuJii 


0 

0 


2 

1 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-1462 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7616  BUILDING  NAME:  ENL  BARRACKS  W/AS 

Building  UA:j  15,201  i  CONDITIONED  SOFT:  41,892 


HI 

System  Type:  1 

System  Name:  Small  hot  water  boiler 

System  Number:  BLR-1 

PPPPBPPBIP&I 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days:  : 

j  5BRICK  AND  CMU 

BARRACKS 

0000-2400  M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer:! 

20 

<SUN:  MON:  TUE:  WED: 

-*  -~J~  -r*  ~t"  \-*g* 

XfkAc*  :  IsSS 

THUR: 

FRI: 

SAT: 

3Sk>pb$ -t*.: .  *  ;  w  ” 

PRES  START:  0! 

o1 

0  i  o; 

o;  L 

0;  l 

0 

PRES  STOP:  24 

!  24 

i  24  i  24 

24;  r 

24  L 

24 

REQ  START:  Oi 

I  0; 

! _ 0  ;  0 

o;  1 

_ g  l 

0 

REQ  STOP:  24| 

INPUTS 

i  24| 

sjrss  "*  *  7  »~ 

s*  § 

xili~  / 

!  24  24 

24  s 

24!  ;  24 

CONSTANTS 

|  Motor  HP: 

0.00 

HOAUHC: 

0 

HP  Effic: 

0.00 

HOAUH: 

0 

Load  Factor:| 

0.80 

COAUHC: 

0 

CFM-HTG:; 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

_ i _ 

0 

%OA: 

0% 

HOAOH:' 

0 

%Area:l 

20% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON:; 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

2,350,000 

ECC: 

0 

ECHC: 

0 

tern 

: 

NSUCHC: 

0 

Hours  cALCULAfKJN 

NSUCC: 

0 

Required 

PRESENT 

DDCCHC: 

0.0000556 

!  iHR/YR 

HR/YR 

DDCCC: 

0.000147 

CLG  HRS  ON:! 

3,360 

3,360 

1 

NSC: 

20000 

HTG  HRS  ON: 

5,376 

5,376; 

DDCH: 

33900 

H/C  HRS  ON:! 

8,760 

8,760 

OPT: 

0 

CHWR: 

17.5 

CLG  HRS  SAVED: 

0 

i - 

! 

CNWR: 

0 

HTG  HRS  SAVED: 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 

0 

G-1463 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7616 


_ _ BUILDING  NAME:  ENL  BARRACKS  W/AS 

jNgTOrMxp^TION  SUMiRY !  :: 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler  \ 

System  Number: 

rBLR-1  ~ 

Schedule  ST/SP 
OptST/SP" 
Duty  Cycle 

_ Demand  Limit 

Night  Setback; 

Sub  Total _ j_ 

Economizer! 
Ventilation/Recirculation| 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  1 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


v,  y  .  i 

UMCS  APPLICATION 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


DO 


gjgpBIg 


POINTS  POINTS  POINTS  POINTS 


^E-::1§ivrp 
1$  .  *  •; 

COST 


$277.00 


$836.00 

$330.00 


TOTAL: 


$1,443.00 


G-1464 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 


EMC  NO:  1406-001 
DATE:  09- Dec-95 


LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7616 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Name:  Small  steam  boiler 
System  Number:  BLR-2 


_  i _  i _  _  _ “ki 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1  5 

l  ! 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32j 

Weeks  of  Summer: 

20| 

FRI:  SAT: 

PRES  START:  I  O' 

1  0  0 

o  o  L 

o  ;  o 

PRES  STOP:  24 

I  24  I  24  j_ 

24  24  _ 

24  24 

REQ  START:  0 

o  ;  o  : 

0  0  [_ 

0  0: 

REQ  STOP:  i  24|  I  24]  |  24  | _ 

Motor  HP:  0.00 

24'  !  24  ; 

24  i  24 

HOAUHC:  0 

HP  Effic: 

0.00 

HOAUH:  0 

Load  Factor: 

0.80 

COAUHC:  0 

CFM-HTG:  0 

COAUC:  0 

CFM-CLG: 

0 

HOAOHC:  0 

%OA: 

0% 

HOAOH:  0 

%Area: 

0% 

COAOHC:  0 

CHILLER  CAP  (TONS): 

0 

i 

i 

COAOC:  0 

KW-TON: 

0.00 

i  DC  DUTY:  0.17 

BLR  CAP  INPUT  (BTUH): 

2,424,000, 

DC  DEMAND:  0.17 

BLR  CAP  OUTPUT  (BTUH): 

1,939,200 

ECC:  0 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

3,36a 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

ECHO:; 


NSUCHC: 


NSUCC: 


DDCCHC: 


0.0000556 


DDCCC: 


NSC: 


DDCH: 


OPT: 


CHWR: 


CNWR: 


OAR: 


0.000147 


20000 


33900 


17.5; 


5.67 


G-1465 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7616 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

3  ”  ] 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2  - 1 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

! 

4.00 

POINTS 


Mini 


7  Steam  Boiler  Monitoring 

Sc 


1 


1  $1,015.00 


>  f.=V  >•  TOTAL:  1  0  3  ^  $1 015  00 


G-1466 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7616 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 
>,201]  I  CONDITIONED  SOFT :i 


41,892 


Catagory  Number:  Construction:  Use:  ! 

Occupancy  HRS: 

5  BRICK  AND  CMU  BARRACKS  ] 

0000-2400 

Weeks  of  Winter:] 

32| 

Weeks  of  Summer: 

20] 

1  • 

inn 

1  ,r»; 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  |_ 

_s 

0;  ; 

Oi 

o: 

o:  i 

_ g  [ 

0 

PRES  STOP:  [I 

24; 

24 

24; 

24: 

24:  j_ 

CM 

'M- 

CM 

REQ  START:  [H 

0 

0 

0 

!  o 

o; 

0 

oi 

REQ  STOP: 

24  i 

24 

24 

24! 

24 

24]  | 

24 

BllllSIlllilllttll 


Motor  HP: 
HP  EfficT 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 


;  KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

■  m  n  /■*»  n  /m  imi  »*r  /bti  i  \ . 

0 

n 

REQUIRED 

HR/YR 


[PRESENT 

HR/YR 


CLG  HRS  ON 
HTG  HRS  ON 
H/C  HRS  ON 


CLG  HRS  SAVED 

!  0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0; 

SpNJ 

rrA  *it<$  FSfflS  W r: 

l  iiiiiiiii : 

HOAUHC: 

#  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH:' 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1467 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7616 


BUILDING  NAME: 


ENL  BARRACKS  W/AS 


System  Type: 

6 

System  Name: 

Small  aircooled  chiller 

System  Number: 

CH-1 

Schedule  ST/SP 

0.00 

.00 

0.00 

i - -  -  -  . ; 

OptST/SP 

0.00; 

0.00; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.93; 

0.00 

0.00; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.93; 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,225.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

58.91 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time,  1 

4.00 

and  Safety  Alarms 

f  TOTAL 

?  V  *  h  j 

59.83] 

1,225.00 

~!:A/0.O0 

At  SYSTEM  point  and  cost  summary 

. 

POINTS  POINTS  POINTS  POINTS 


S’ "W-  y'-" 


jmcs’T  ’'V'TTTf ••  I  •  . -  .  f  • 

JNCTNi  UMCS  application  do  AO  di  ai  c 

no.  !  ^  POINTS  POINTS  POINTS  POINTS 


COST 


10  Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 


Mil 


TOTAL: 


1 


0 

1 


0 

0 


1 


2 

0 


0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


G-1468 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7616 


Building  UA:i 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

^2oi|  [  c6nditioned~sqft:~ 

. 


41,892 


Catagory  Number:  (Construction: 

~~  5BRICK  AND  CMU" 


|Use: 

BARRACKS 


Occupancy  HRS: 
0000-2400 


Occupancy  Days: 
M-F;  SAT-SUN 


Weeks  of  Winter: 
Weeks  of  Summer: 


» - ;  ^ 


imm 

THUR: 


PRES  START: 

!  o\ 

0 

!  0 

!  o 

o  L 

0: 

I  0! 

PRES  STOP: 

24 

24! 

!  24; 

24  , 

24! 

24 

24 

REQ  START: 

0 

0 

!  o 

i  0  : 

0  ! 

0 

0 

REQ  STOP: 

i  i 

24: 

1  24: 

24. 

24  , 

24 

l _ 24 

rr" 


Motor  HP 

_ HPEffic 

Load  Factor 
CFM-HTG 
CFM-CLG 

_ %OA 

%Area 

CHILLER  CAP  (TONS[ 
KW-TON 
BLR  CAP  INPUT  (BTUH) 
BLR  CAP  OUTPUT  (BTUH) 


J;:;  H:..  ■■ 

2*00 


aaaBiSiiiaes 


REQUIRED 

HR/YR 


iPRESENT 

HR/YR 


CLG  HRS  ON:; 

3,360 

3,360 

HTG  HRS  ON:| 

5,376 

5,376 

H/C  HRS  ON:| 

8,760 

8,760 

!  CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED:! 

0 

HOAUHC: 

'  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

..  - 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0  17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

■ 

NSC: 

20000 

DDCH: 

33900 

OPT: 

!  o 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1469 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7616 


*  |  * : 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

W*£8R8&IBti£ IlliSfiSi 


jDual  temperature  water  pump 
DTWP-1 


-Hi 


Schedule  ST/SP 

0.00 

.00 

0.00 

I 

Opt  ST/SP 

o.oo: 

0.00 

o.oo; 

1 

Duty  Cycle 

o.oo1 

OOOj 

0.001 

Demand  Limit 

3.61 

0.00 

0.00; 

Night  Setback 

0.00 

o.oo1 

o.oo; 

Sub  Total 

3.61 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation1 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring,  j 
Maintenance,  Run  Time,  ! 
and  Safety  Alarms 


fc  f  ‘  "T  .  ;  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


TN  j  UMCS  APPLICATION 

•  •  ‘  I  .  ''  :  ■  |  -  .  '  /  :  : 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TATA  T  . 


;/:r  ^ 


TOTAL: 


^iiSSSS- 

DI 


POINTS  POINTS  POINTS  POINTS 


COST 


$1,418.00 


$1,418.00 


G-1470 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7616  BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:|  15,201 

CONDITIONED  SOFT:! 

41,892 

5|p|P  |  ||g  pf 

System  Type:  24 

System  Name:  Dual  temperature  water  pump 

System  Number:  DTWP-2 

liliS  - 

Catagory  Number:  {Construction:  Use: 

Occupancy  HRS: 

{Occupancy  Days: 

5|BRICK  AND  CMU  jBARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: | 

32 

Weeks  of  Summer: 

i _ i — , 

20 

fYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

PRES  START 


WED:  THUR: 


PRES  STOP 


24 


24 1 


24 


24 


REQ  START:  0  0  0  H~ 

REQ  STOP:  24  24  24 

1  Motor  HP 

2.00 

HP  Effic 

0.78 

1  Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

[  BLR  CAP  INPUT  (BTUH) 

0 

j  BLR  CAP  OUTPUT  (BTUH) 

0 

24 


24 


24 


Hours  calculations 


mm 


REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

3,360 

3,360; 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


0; 

o: 

o 


FRI:  SAT: 

0  '  0 

24  | _ 24 

0  f  0 

24  I _ 24 


CONSTANTS 

•  V  2' !-V.  ' '  f 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1471 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


$1,418.00 


$1,418.00 


G-1472 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7616 

BUILDING  NAME: 

ENL  BARRACKS  W/AS 

Building  UA: 

15,201  | 

CONDITIONED  SOFT: 

41,892 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-3 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

SjBRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

|y$.IEM0PER/ 

itlPlGSCHEDUL 

r  *  —  ~ 

l-lils 

Mtem 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

1 _  o  : 

0 

0 

0 

01  L 

0!  t 

0 

PRES  STOP: 

24  i 

24  1 

24 

24 

24  r 

24  ! 

24; 

REQ  START: 

0  ! 

0 

0 

0 

0 

o:  [ 

o: 

REQ  STOP: 

24  r 

24 

24 

24 

24 

24  [ 

_ 24] 

—j 

J-,: 

^  Motor  HP: 

ass?;  Tv’SassS.SrX'. 

5.00 

HOAUHC: 

0 

HP  Effic: 

0.82 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

,A_.  vpg  .  . 

NSUCHC: 

0 

NSUCC: 

0 

REQUIRED  PRESENT 

DDCCHC: 

0.0000556 

iHR/YR 

HR/YR 

DDCCC: 

0.000147 

CLG  HRS  ON: 

3,360 

3,360 

NSC: 

20000 

HTG  HRS  ON: 

5,376 

5,376 

DDCH: 

33900 

H/C  HRS  ON: 

8,760 

8,760 

OPT: 

0 

CHWR: 

17.5 

CLG  HRS  SAVED: 

o 

CNWR: 

0 

HTG  HRS  SAVED: 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 

0 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7616 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


m  .  I 


mm: 


System  Type: 

24 

; 

System  Name: 

Dual  temperature  water  pump 

1 

System  Number: 

DTWP-3 

Schedule  ST/SP 

0.00 

.00] 

0.00 

OptST/SP 

0.00 

o.oo1 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00] 

Demand  Limit 

7.46 

0.00]  - 

o.oo; 

Night  Setback 

0.00 

o.oo: 

0.00 

Sub  Total 

7.46 

0.00 

0.00 

Economizer] 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

li. . .  TOTAL 

0.00 

0.00 

3.00; 

TYPICAL  SYSTEM  POINT  AND  COST  SUpMRYi 


- M. ■  ::  - 

- 


POINTS 


AO 

POINTS 


. 

DI  AI  COST 

.  :^r/ 


POINTS  POINTS 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


1 


TOTAL: 


$1,418.00 


$1,418.00 


G-1474 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7616 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-4 

mmm 


:  jC< 

sfei 


ICatagory  Number:  jConstruction: 


Use: 


Occupancy  HRS: 


{Occupancy  Days: 


5  BRICK  AND  CMU 


BARRACKS 


10000-2400 


jM-F;  SAT-SUN 


Weeks  of  Winter:] 

32| 

Weeks  of  Summer: 

20 

S^iei<3FERATIN<S^ajE0»L£V 

WED: 

THUR: 

FRI: 

SAT: 

vSUN: 

MON: 

TUE: 

PRES  START:  [ 

0! 

0!  : 

0! 

!  0|  [ 

O'  [ 

0; 

PRES  STOP: 

24 

24 

24! 

24 

j  24!  | 

24!  i 

24 

REQ  START:  [ 

0 

o:  i 

o! 

o! 

0  [ 

o!  ! 

0 

REQ  STOP: 

24 

24 

24 

24 

24  r 

241  i 

24 

inputs 

Motor  HP: 

. 3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG:  0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS):  0 

!  KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH): 

0 

BBiB^CALcOiJffiSNSSSl 

*  -  - 

tu  ™T< 

&&&&&& 

REQUIRED 

PRESENT  j 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360] 

HTG  HRS  ON: 

5,376 

5,376; 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

:  o] 

C/H  HRS  SAVED 

0 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7616 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

4 


isiiifc 


System  Type: 

24 

1 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

joTWP-4 

TOTAL 


fm 

; : 

E 

Mmm 

t')'C 

Schedule  ST/SP 

O.OOj 

.00 

o.ooj 

Opt  ST/SP 

o.ooj 

0.00 

o.oo! 

Duty  Cycle 

o.oo; 

0.00 

o.oo  i 

Demand  Limit 

4.62| 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

4.62; 

0.00 

0.00 

Economizer 

o.oo' 

0.00 

0.00 

[  Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00; 

0.00 

0.00 

!  HW  OA  Reset 

o.oo: 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

!  Maintenance,  Run  Time, 

j 

!  and  Safety  Alarms 

! 

4.6  21 


0.00! 


0.00 


3.00 


ttS&  JV—*  fs 

UMCS  APPLICATION  DO 

-  --  • . . 


ll  ’ 


as?> 


**TW  -■? 

::  --  ?>  ■ 


AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


1 


1 


$1,418.00 


G-1476 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7616 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Name:  Hot  water  radiation  pump 


System  NumberJRAD-1 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: j 

20 

gsfifirOPiRA 

TUll 

WWm 

'1 "S' ::i;' r'jfS 

mil 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0; 

oM  o;  !  o  1  o 

PRES  STOP: 

24 

24 

24 

24: 

24!  : 

24  ; 

24 

REQ  START: 

o  ! 

0 

0 

0 

o  ! 

0  L_ 

0 

REQ  STOP: 

24| 

24 

24  | 

24 

24  f 

24  : 

24 

IPMTS 


53 


Motor  HP: 


0.75 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG:; 

_ 

CFM-CLG:! 

0 

%OA: 

0% 

%Area: 

20% 

CHILLER  CAP  (TONS):| 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

;  BLR  CAP  OUTPUT  (BTUH): 

0 

mm&mJLis  s;.ssi.s  •  - . 

j 

REQUIRED 

PRESENT  ! 

HR/YR 

HR/YR  1 

CLG  HRS  ON: 

3,360 

3,360; 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


o; 


0, 

o; 


CONSTANTS 

HOAUHC: 

.  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

!  NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

|  DDCCC: 

0.000147 

NSC:; 

20000 

t-  DDCH: 

33900 

OPT: 

0 

CHWR:; 

17.5 

:  CNWR: 

0 

OAR: 

5.67 

G-1477 


Leo  i<o  | tn  \ 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 


PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7616 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Schedule  ST/SP 
—  Opt  ST/SP  ~ 

Duty  Cycle 
Demand  Limit 
Night  Setback 
Sub  Total  | 

Economizerj 
Ventilation/Recirculation 

_ _ _ _ __i_ 

DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time,  j 
and  Safety  Alarms 

^  ■  TOTAL 


. - . 


SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

TOTAL: 


$570.00 


$570.00 


G-1478 


BUILDING  7618 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
AJN/CWW 


BLDG:  7618 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,201 


CONDITIONED  SQFT:| 


41,892 


pma 

1  '  1111111111  HI  - 1 WSBBBI !  MM9 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

5 

BRICK  AND  CMU 

BARRACKS 

i0000-2400  M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN:  MON:  TUE: 

Ifflllltl 

?  WED:' 

-‘i 

THUR: 

FRI: 

mi 

SAT: 

PRES  START: 

0 

o‘  ! 

0 

0 

0  ! 

_ 0;  L_ 

0 

PRES  STOP: 

24 

24!  I 

~24; 

24; 

24  ^ 

24  ~ 

24 

REQ  START: 

0 

0;  ! 

~0 

0 

!  0 

0  ” 

0 

REQ  STOP: 

24 

24!  | 

24  i 

24 

24  . 

24 

24 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

5,044 

CFM-CLG: 

5,044 

%OA: 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS):  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH): 

0; 

STOU^CALCOSaDNSl*!? 

iREQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON:  3,360 

3,360 

HTG  HRS  ON:j  5,376 

5,376; 

H/C  HRS  ON:;  8,760 

8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED:! 

0 

constants::^;' 

v* 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

_ 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7618 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

To  ~  ] 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

1AHU-1 

- [ - - - 

Schedule  ST/SP| 

_ Opt  ST/SPj 

_ Duty  Cyclej 

Demand  Limit1 

j - — \~ 

\  Night  Setback 

_ Sub  Total _ 

Economizer 

Ventilation/Recirculation; 

DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time,  i 
_  and  Safety  Alarms 

. : 


.00; 

0.00; 

0.00 

0.00 

0.00; 

0.00 

0.00 

0.00 

2,456.71^ 

0.00 

0.00 

oocT 

0.00 


2,456.711; 


jfeM/yr 


136.83; 


_UMCS^  ...  i  ^  . 

TONC1W  UMCS  APPLICATION 


SYSTEM  POINT  AND  COST  SUMMARY 


*"  '$  -  '  -  K  1 


Scheduled  start/stop  control  -  AHU;  1 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU  C 

Outside  air  damper  ventilation  and  C 

recirculation  control  -  AHU 

Outside  air  damper  economizer  0 

control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU  0 

S»:s:  -  total:  \  i 


DI 


;  J-  > 


POINTS  POINTS  POINTS  POINTS 


g^isagssgi^ 

COST 

‘■%'s  ,  '  .  Vt' 1 

$348.00  . 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1480 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE; 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: j 

32; 

Weeks  of  Summer:! 

20! 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  0! 

0; 

o; 

!  o 

0 

0 

0 

PRES  STOP: 

24j 

24;  [ 

24 

24 

24: 

24; 

REQ  START: 

o!  ! 

o!  [ 

o; 

i  0 

0 

0 

0 

REQ  STOP: 

24! 

24!  [ 

_ 24^ 

24 

24 

24 

24 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 

%oaT 

%Area:i 

CHILLER  CAP  (TONS): 

KW-TON:; 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  [PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON: 
HTG  HRS  ON: 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

0. 

j 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC:! 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR:1 

0 

i  OAR: 

5.67 

G-1481 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7618 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


mmmm 

HW 

^  1 7 

fifglpc; 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

§j||§! 

SpIIil 

mmmmm 

S/K  j 

Schedule  ST/SP 

o.oo! 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00] 

0.00 

0.00 

i 

Demand  Limit 

7.46: 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

50.771 

Sub  Total 

7.46 

0.00 

50.77 

Economizer 

— 

0.00: 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,456.71 

86.06 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring,  ■ 

Maintenance,  Run  Time, 

and  Safety  Alarms1  ! 

5.00 

total  _  1 

<  7.46; 

2,456.71 

136.83  "S, 

5.00; 

18 


29 

33 

35 

40 


*^  JYa|ALSyST|M  POINT ^ 

^application  do  ao 


pi 


points  .  pointsTv  ronMSr3 


iosii 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control -MZ  AHU 


Maintenance  (filter)  alarm  -  AHU 
TO  TOTAL: 


— •  '-wlSew 


1 

0 

0 

0 

0 


7 

1 

0 

0 


0 

0 

0 

1 


8 

0 

2 

0 


!  6 


11 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1482 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7618 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,201 


CONDITIONED  SOFT:! 


41,892; 


System  Type: 

^  mm  mmM  ^ : 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-3 

Category  Number: 

Construction:  (Use: 

. 

Occupancy  HRS: 

Occupancy  Days: 

1  5 

BRICK  AND  CMU  BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:! 

32j 

Weeks  of  Summer: 

20; 

mimmm 


« r , 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

~0i 

o!  L 

o; 

0 

0 

0 

PRES  STOP: 

24| 

_ 24  1 

24 

24 

24 

24| 

REQ  START: 

0!  i 

0:  ! 

0; 

0 

o  r 

& 

REQ  STOP: 

24;  i 

24:  i 

24 

24 

24  r 

24 

Motor  HP: 

5.00 

HP  Effic:; 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

5,044 

CFM-CLG: 

5,044 

%OA: 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS):  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Hours  c  alculat 

mm 

REQUIRED  (PRESENT 

HR/YR 

!hr/yr 

CLG  HRS  ON: 

3,360;  3,360 

HTG  HRS  ON: 

5,376'  5,376 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

L  0 

|  DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

j  OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7618 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


&&  CLA  J 


System  Type: 

io  ! 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-3 

mu 

MBtu/yr  MH/yr 

Schedule  ST/SP| 

0.00 

o.oo; 

Opt  ST/SP 

0.00 

o.oo; 

o.oo! 

Duty  Cycle 

0.00 

0.00; 

o.oo; 

Demand  Limit' 

7.46 

o.oo; 

0.00: 

Night  Setback 

0.00 

0.00 

50.77 

Sub  Total 

7.46 

0.00 

50.77; 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

o.oo: 

DDC  Control 

0.00 

2,456.71 

86.06 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

o.oo; 

S  Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

;  5.00 

j 

■■■■'  7  .46 

2,456.71 

136.83!  5.00 

: 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  TOINTS 1; 


UMCS  APPLICATION  ; 


COST 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 


40  Maintenance  (filter)  alarm  -  AHU 

TOTAL: 


'TOTAL:  - 


1 

0 

0 

0 

0 


0 

7 

1 

0 

0 


0 

0 

0 

0 

1 


1 

8 

0 

2 

0 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1484 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7618 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:| 


CONDITIONED  SOFT: 


41,892 


System  Type:]10 


System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-4 

Motor  HP:' 5.00 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

5,044 

CFM-CLG:! 

5,044 

%OA:; 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH):| 

0 

BLR  CAP  OUTPUT  (BTUH):! 

0 

ANTS 

HOAUHC: 

0 

HOAUH: 

0 

\ 

COAUHC: 

0 

i 

COAUC: 

0 

s 

HOAOHC:| 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

| - 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC:  0 


CLG  HRS  ON:j  3,360  3,360 

HTG  HRS  ON:  5,376;  5,376 

H/C  HRS  ON:|  8,760  8,760 


| 

CLG  HRS  SAVED:- 

0 

j 

HTG  HRS  SAVED:1 

0 

C/H  HRS  SAVED: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

i _ 

CNWR: 

0 

i 

OAR: 

5.67 

G-1485 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7618  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 
System  Name: 
System  Number: 


|Multizone  air  handling  unit 
lAHU-4 


mm 


Schedule  ST/S P 

o.oo; 

.00 

o.oo; 

Opt  SUSP 

0.00 

0.00 

0.00; 

Duty  Cycle 

o.oo; 

o.oo; 

0.00 

Demand  Limit! 

7.46 

o.oo: 

0.00 

Night  Setback 

0.00; 

o.oo; 

50.77! 

Sub  Total 

7.46 

o.oo; 

50.77 

j 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,456.71 

86.06 

i 

HW  OA  Reset 

0.00 

o.oo; 

0.00 

Chilled  Water  Reset 

0.00 

o.oo; 

0.00 

Condenser  Water  Reset 

0.00 

0.00: 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 1 

i 

! 

5.00 

t?-;; . . 

and  Safety  Alarms 

/ 

TOTAL 


2,456.71) 


136.83 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

;to^£ppucatw9v;.-t  do  iS  >;'-:'ao  iSESSilttlSiii 

. 


lW:H 


SiSSS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


'  -y.  ■  S’vS 


POINTS  POINTS  POINTS  POINTS 


TOTAL: 


COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1486 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7618 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

t  0 

0 

0 

0 

1  o!  i 

0 

1  o 

PRES  STOP: 

24 

24 

24 

24: 

1  24'  [ 

24 

24 

REQ  START: 

!  o 

0 

0 

i  0; 

i  o 

o; 

0 

REQ  STOP: 

!  24 

24 

24 

24; 

24'  [ 

24 

24 

Motor  HP: 

7.50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

6,900 

CFM-CLG: 

6,900 

%OA: 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

|  BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  ON:  3,360  3,360 

HTG  HRS  ON:;  5,376  5,376 


H/C  HRS  ON: _ 8,760 _ 8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED: _ 0 


consi 

f:v;  SI 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

i 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

i 

1 

DDCH: 

33900 

| 

OPT:| 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1487 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


Bldg:  7618 


-5-  V;  -  •  -  .-  ; 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 
System  Name: 
System  Number: 


Multizone  air  handling  unit 
AHU-5 


■ 

Schedule  ST/SP 

0.00  .00 

0.00 

Opt  ST/SP 

0.00  0.00 

0.00! 

Duty  Cycle 

o.ool  0.00 

o.oo; 

Demand  Limit 

10.99;  0.00 

0.00! 

Night  Setback 

0.00  0.00 

50.77: 

Sub  Total 

10.99  0.00 

50.77 

Economizer 

0.00;  0.00 

0.00 

Ventilation/Recirculation 

0.00  0.00 

0.00 

DDC  Control 

0.00  3,360.69 

86.06 

HW  OA  Reset 

0.00  0.00! 

0.00 

Chilled  Water  Reset 

0.00  0.00 

0.00 

; 

Condenser  Water  Reset 

0.00  0.00 

0.00 

Chiller  Demand  Limit 

0.00  0.00 

0.00 

Remote  Monitoring, ! 
Maintenance,  Run  Time, 
and  Safety  Alarms! 

:  ;  '  TOTAL  WfiM- 


3,360.69! 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 


APPLICATION  DO  AO  DI  AT 


UMCS  APPLICATION 


“vt- if/*'* 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 
l  TOTAL: 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS; 


COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1488 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7618 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:; 


15,201 


CONDITIONED  SOFT:! 


41,892 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number 

AHU-6 

iwdfei^75IIS»Jiji 

. 

Category  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5jBRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32] 

Weeks  of  Summer: 

201 

_ 1 

jSYSTEM  OPERATING  SCHEDULE  ! 

altos. & -  >*;*».•»  5  -wi  :S£W*i 

SUN:  MON:  TUE: 

WIED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

o 

O 

1 - 1 

o1 

!  oi 

:  o;  ! 

0 

PRES  STOP: 

24 

24  |  24  [ 

24 

24! 

I  24  l 

24 

REQ  START: 

'  0 

o:  :  0!  L 

o: 

o; 

o  l 

0 

REQ  STOP:  j 

24 

24,  i  24  ! 

24 

24' 

24  . 

24 

-  1 

Motor  HP: . * . . . “ . * .  7.50 


HP  Effic: 


0.83 


Load  Factor: 


0.80 


CFM-HTG: 


6,900 


CFM-CLG: 


6,900 


%OA: 


0% 


%Area: 


17% 


CHILLER  CAP  (TONS): 


KW-TON: 


o.oo: 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


^ffRS  CALCULATldJiJil 

iMiM 

REQUIRED 

PRESENT  i 

IHR/YR 

HR/YR 

CLG  HRS  ON: 

3,360; 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H  1C  HRS  ON: 

8,760 

8,760| 

|  CLG  HRS  SAVED: 

oj 

I  HTG  HRS  SAVED: 

0; 

C/H  HRS  SAVED:  0 

CONSTANTS 


HOAUHC:  0 


HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

_ 

DC  DUTY 

. 

0.17 

DC  DEMAND 

_  017 

ECC:  0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1489 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7618 


iSystem  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


jMultizone  air  handling  unit 
iAHU-6 


Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU  0  7  0  8  $3,378.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 

35  Outside  air  damper  economizer  0  0  0  2  $399.00 

control  -  MZ  AHU 


G-1490 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7618 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


CONDITIONED  SOFT: 


System  Type:  1 

System  Name:  Small  hot  water  boiler 
System  Number:lBLR-1 


Catagory  Number:  Construction: 

5IBRICK  AND  CMU 


Use: 

BARRACKS 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

i . — - - - 

20! 

Occupancy  HRS:  Occupancy  Days: 

j0000-2400  |M-F;  SAT-SUN 


ST1MOPEB 

mum 

QHUEtt 

*  rT  |  ^ |  1 + 

;i  illfllt 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

“6! 

i  o 

0  L 

0 

0 

0 

0 

PRES  STOP 

24 

24 

24 

24 

24 

24 

24 

REQ  START 

0 

o! 

o  [ 

0 

0 

O1 

0 

REQ  STOP 

24 

24 

24; 

24 

24 

24 

24: 

Motor  HP: 

3.00 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0; 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

i  • 

0.00 

i  BLR  CAP  INPUT  (BTUH): 

2,938,000 

i  BLR  CAP  OUTPUT  (BTUH): 

2,350,000 

HOAUHC:  0 

HOAUH:  0 

COAUHC:|  “  0 

COAUC:  0 

HOAOHC:  0 

HOAOH:  0 

COAOHC:  0 

COAOC:  0 

DC  DUTY:  017 

DC  DEMAND:  0M 

___  Q 

ECHC:  0 


CLG  HRS  ON:'  3,360  3,360 

i - J_ —  ■  ■  -  -  ■  -  ■  i - 


HTG  HRS  ON:’  5,376^  5,376 

H/C  HRS  ON: ;  8,760|  8,760 


CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED::  0j 

C/H  HRS  SAVED: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT:; 

CHWR: 

0 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1491 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


System  Type: 

~|i  i 

System  Name: 

ISmall  hot  water  boiler 

System  Number: 

|BLR-1  j 

Schedule  ST  ISP 


Chilled  Water  Reset 


OptST/SP 

O.OOj 

Duty  Cyclej 

0.00  j 

Demand  Limit 

O.OOj 

Night  Setback 

0.00; 

Sub  Total 

O.OOj 

Economizer 

0.00 

Ventilation/Recirculation 

0.00 

DDC  Control 

0.00 

HWOA  Reset 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 1 

and  Safety  Alarms 

1 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 

TATil  • 


*■  .  **  j  ( - 


TOTAL: 


•  -:.k3' 


$277.00 


$836.00 

$330.00 

Sllfiiip: 


G-1492 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7618  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: _  15,201  j  CONDITIONED  SOFT: _ 41,892 


System  Type: 

3  ! 

System  Name: 

Small  steam  boiler 

System  Number:  BLR-2 

Catagory  Number: 

Construction: 

{Use: 

Occupancy  HRS: 

Occupancy  Days: 

5 

BRICK  AND  CMU 

'BARRACKS 

0000-2400 

|M-F;  SAT-SUN 

Weeks  of  Winter^  32 

Weeks  of  Summer:;  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0  I 

0 

PRES  STOP: 

24 

24 

24 

24 

24  ; 

24  ; 

24 

REQ  START: 

0 

0!  1 

0 

0 

0,  ; 

0  i 

0 

REQ  STOP: 

24: 

24;  ! 

24 

24 

24  1 

24  f 

24 

Load  Factor:  0.80 

CFM-HTG:  0 


CFM-CLG:  0 


%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

!  KW-TON: 

0.00 

|  BLR  CAP  INPUT  (BTUH):; 

2,424,000 

BLR  CAP  OUTPUT  (BTUH): 

1,939,200 

REQUIRED 

PRESENT 

|dE/YR 

HR/YR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0] 

C/H  HRS  SAVED 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC:  0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

175 

CNWR: 

. . .  ..  -  ..  j 

0 

OAR: 

5.67 

G-1493 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7618 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

c-V“ 

l  :-i  v  ^  is. 

System  Type: 

|3  ! 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

.  * 1  'A  i  tHmmmiim 

1  r  '  | 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

1 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

;  Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

1 

4.00 

7  Steam  Boiler  Monitoring  10  3  1  $1,015.00 


G-1494 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7618 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:| 


15,201 


CONDITIONED  SOFT: 


41,892 


System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number:  CH-1 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days:  | 

SjBRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20* 

SYSTEMOPERATINGSCHEDULE 

■  ~ 

'■  ■■■: .  . -  v:  - 

,  ,.r"rxrf 

«  ::v 

ES.’Sito.V's 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  o; 

0;  ! 

__a  [ 

0 

i  o!  L 

o! 

L  0: 

PRES  STOP: 

! _ 24 

24 

24; 

24 

24  L 

24! 

!  24 

REQ  START: 

1  0! 

0:  j 

0! 

0 

0  i 

oj 

0 

REQ  STOP: 

24! 

24 

24:  [ 

24 

24  . 

24 

:  24 

Motor  HP:  3.00 


HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG:  0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS):: 

74 

KW-TON:; 

1.10 

BLR  CAP  INPUT  (BTUH):! 

0 

BLR  CAP  OUTPUT  (BTUH):! 

0 

HOURS  CA  LCULAT 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

'  CLG  HRS  ON: 

3,360 

3,360 

. .  .  ..  ! 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:?  0 

C/H  HRS  SAVED:! _ 0 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH:  0 

COAOHC: 

0 

COAOC: 

;  o' 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC:  0 

DDCCHC:; 

0.0000556 

DDCCC: 

0.000147 

NSC:; 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

;  . . . .  | 

0 

OAR: 

5.67 

G-1495 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

. . 


System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

Schedule  ST/SP 

0.00| 

.00 

OptST/SP 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

Demand  Limit1 

1.73 

0.00 

Night  Setback 

0.00 

0.00 

Sub  Total 

173 

0.00 

Economizer 

0.00 

0.00 

Ventilation/Recirculationi 

- i _ 

0.00 

0.00 

DDC  Control; 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,291.50 

Condenser  Water  Reset 

0.00 

0.00 

Chiller  Demand  Limit 

62.10 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time,  j 
and  Safety  Alarms 

1,291.50 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


POINTS 

f 


POINT 

_ 


$386.00 


$664.00 

$281.00 

$150.00 


MsM 


H®  imy 


$1,481.00 


G-1496 


BUILDING  7620 

BN  ADMINISTRATION  &  CLASSROOMS 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7620  BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA:I _ 2,427;  j  CONDITIONED  SQFT:f  6,340 


System  Type:  10 


System  Name:  Multizone  air  handling  unit 
System  Number:  AHU-1 


Catagory  Number: 

Construction: 

wsm. 

jUse: 

Occupancy  HRS: 

Occupancy  Days: 

7 

BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 

321 

Weeks  of  Summer: 

20 

pY$TfeWQPKMl1NCS< 

SUN: 

^HEDUt 

MON: 

TUE: 

WED:  THUR: 

<  r|> 
-  *  ~ 

FRI: 

SAT: 

PRES  START: 

i 

0;  i 

0 

0;  I 

oj  r 

0 

0i  L 

0; 

PRES  STOP: 

12 

24!  ; 

24 

24;  T 

24: 

24  ■ 

24  ! 

24 

REQ  START: 

o' 

8  i 

7!  r 

8  ! 

7  \ 

8  [ 

0 

REQ  STOP: 

o  L 

17 

17; 

17  ; 

17  L 

17'  T 

0 

Motor  HP: 


HP  Effic: 


Load  Factor: 


5.00 


0.82 

080 


CFM-HTG: 

6,310 

CFM-CLG: 

6,310 

%OA: 

40% 

%Area:! 

ioo%; 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

|  BLR  CAP  OUTPUT  (BTUH): 

0 

hourscalculaI 

IONS 

sa St .  --J - %  » .  ^£3*35 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

940 

3,360: 

HTG  HRS  ON 

1,504 

5,376 

H/C  HRS  ON 

2,451 

8,760 

CLG  HRS  SAVED 

2,420 

HTG  HRS  SAVED 

3,872 

C/H  HRS  SAVED 

6,309 

V-;r  ■$  \  ^  *  -  -  :  . 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

|  ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC:| 

0.000233 

DDCCC:; 

0.000616 

NSC:: 

36600 

DDCH:; 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

|  OAR: 

5.67 

G-1497 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY: 


1 

i  mm.3-,  MmggMmmm 

BUILDING  NAME 

■kiesii i  m 

BN  admin  &  CLRM 

.unnuiictn  rCKUt*® 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

:^^EaTFJ[Sir«J7K^» 

Schedule  ST/SP 

o.oo; 

27,164.82 

257.98 

_  Opt  ST/SP 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

- - - 

7.46! 

0.00 

o.oo; 

Night  Setback 

— — . - - - 

0.00 

37,462.71 

88.83 

Sub  Total 

7.46 

65,742.88 

346.81 

Economizer 

0.00 

1,229.39 

0.00 

Ventilation/Recirculation 

0.00 

197.84 

12.47 

DDC  Control 

0.00 

3,603.11 

73.05 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

5.00 

i  / 

and  Safety  Alarms 

totals  *7- 

•  7.46:  ' 

70,773,22; 

5; 

432.33  '  5.00 

UMCS  APPLICATION  DO  AO  DI 

POINTS 


29 

33 

35 

40 


Ipfe 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 


Maintenance  (filter)  alarm  -  AHU 

ls|l'¥g  v  -  .  : 


TOTAL: 


0 

0 

0 

0 


7 

1 

0 

0 


0 

0 

0 

1 


. ,,  if 


8 

0 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


.  1  S-f' 


11  $4,509.00 


G-1498 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


) 

BUILDING  NAME: 

BN  ADMIN  &  CLRM 

Building  UA: 

2,427  r 

CONDITIONED  SOFT: 

System  Type: 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

mam 

Category  Number:  Construction: 

~  7  BRICK  AND  CMtT 

Weeks  of  Winter: 

Weeks  of  Summer: 


|Use: 

BATTALION 


Occupancy  HRS: 
10700-1800 


1406-001 

16-Sep-95 


|Occupancy  Days: 
SM-F;  SAT 


WED:  THUR: 


PRES  START: 

O' 

:  0;  L 

o  L 

0 

0 

Oi 

0 

PRES  STOP: 

24 

24  i 

24 

24  [_ 

24 

24 

!  24 

REQ  START: 

0 

;  8  : 

7  _ 

8  !_ 

7 

8; 

0 

REQ  STOP: 

0 

17 

17 

17 

17; 

17 

0 

Motor  HP: 

_ _ HP  Effic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 

%oa7 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


CLG  HRS  ON: 
HTG  HRS  ON: 


REQUIRED 

HR/YR 

940 

1,504 


1.00 

069 

0.80 

0 

0 

0%~ 

0% 

0 

0.00 
450,000 
360  000 


L  iPRESENT  j 
!HR/YR  | 
940  3,360; 


H/C  HRS  ON:; 


CLG  HRS  SAVED: 

2,420 

HTG  HRS  SAVED: 

3,872 

C/H  HRS  SAVED: 

6,309 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1499 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7620 


BUILDING  NAME:  BN  ADMIN  &  CLRM 

l^MR 


System  Type: 

i  i 

System  Name: 

Small  hot  water  boiler  [ 

System  Number: 

Iblr-i 

Schedule  ST/SP! 

o.oo 

3,339.32! 

o.oo; 

Opt  ST/SP 

0.00 

263.04| 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit! 

o.oo; 

0.00 

0.00 

Night  Setback 

0.00! 

- 1 

0.00; 

0.00 

Sub  Total  i 

0.00; 

3,602.36 

0.00 

Economized 

0.00; 

o.oo; 

o,oo| 

i 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00; 

0.00 

2.55 

Chilled  Water  Reset 

o.oo! 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

TOTAL 


3,602.361 


UNCTN  UMCS  APPLICATION  DO  AO  DI  AT 


I  !|j  iii!  imi | 


??.NO/ 

. 1 . 


L  K  -  =_r„  -  - 1  . .  ll 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 


$277.00 


$836.00 

$330.00 

$1,443.00 


G-1500 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7620 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Catagory  Number: 

Construction:  Use:  [ 

7 

BRICK  AND  CMU 

BATTALION  ! 

[Occupancy  HRS: 
10700-1800" 


Occupancy  Days: 
M-F;  SAT 


Weeks  of  Winter: 


32 


Weeks  of  Summer:1 


20 


tSUN: 


MON: 


TUE: 


WED:  THUR:  FRI:  SAT: 


PRES  START:  r 

o:  I 

oi  ! 

0i  ! 

o!  L 

oi  i_ 

o  L 

PRES  STOP:  [ 

-  241  r 

24-  ! 

24;  j 

24'  ! 

24  ! 

24)  ; 

REQ  START:  L 

0  ! 

8  L 

7;  L 

8!  L 

7j  L 

8  L 

REQ  STOP:  T 

0 

17 

17)  ; 

17  ; 

_ izi  r 

17  r 

24 


SlltailSliilSii 

Motor  HP: 


HP  Effic: 


Load  Factor: 


CFM-HTG: 


CFM-CLG: 


_ %OA: 

%Area: 

CHILLER  CAP  (TONS)? 

KW-TON: 
BLR  CAP  INPUT  (BTUH)T 
BLR  CAP  OUTPUT  (BTUH): 


0.00 
06 A 
080 
0! 
o: 

0% 
0%, 
~~ 2T 


0 

0; 


|OURSGALCWiLAI 

REQUIRED  I 
HRIYR 

PRESENT 

HR/YR 

CLG  HRS  ON: 

940 

3,360; 

HTG  HRS  ON  : 

1,504 

5,376 

H/C  HRS  ON: 

2,451 

8,760 

CLG  HRS  SAVED: 

2,420 

HTG  HRS  SAVEDij 

3,872 

C/H  HRS  SAVED: 

6,309 

mmMm- Mi 

HOAUHC: 

16.2 

HOAUH: 

26.1 

_ 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

017 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT:: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1501 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT  RILEY ,  KS  PREPARED  BY 


1406-001 

16-Sep-95 


G-1502 


BUILDING  7622 

BN  ADMINISTRATION  &  CLASSROOMS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7622 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA:T 


2,949! 


CONDITIONED  SOFT: 


12,380 


System  Type: 

10  | 

System  Name: 

Multizone  air  handling  unit  j 

System  Number: 

AHU-1  | 

’ '  |  *  *  ;  ' 

ppfj 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7BRICK  AND  CMU 

BATTALION 

0700-1800 

IM-F;  SAT 

Weeks  of  Winter: 

32 

|  Weeks  of  Summer:! 

20: 

f 


mill 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o; 

0 

0 

0 

i _  0  L 

0 

0 

PRES  STOP: 

24  i 

24! 

24 

|  24 

I  24  1 

24 

24 

REQ  START:  [ 

0 

5 

5 

r - - — ” — ; 

5. 

5j  [ 

5  i 

0 

REQ  STOP:  [ 

0 

17 

17 

17 

i7'  r 

17  [ 

0 

Motor  HP: 


HP  Effic: 
Load  Factor: 


CFM-HTG: 

CFM-CLG: 

%OAf 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


"  '  2.00 
0.78 
080; 
3,880 
3,880 
20% 
23% 
0 

0.00, 

0 

0 


houRS  calculations  mm 

REQUIRED 

PRESENT  | 

iHR/YR 

HR/YR 

CLG  HRS  ON: 

1,200 

3,360 

HTG  HRS  ON: 

1,920 

5,376; 

H/C  HRS  ON: 

3,129 

8,760 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED: 

5,631 ; 

CONSTANTS 

"  i :  ^  • 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1503 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


Schedule  ST/S  Pi 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit' 

_ Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HVVOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


9,740.62 

466.73" 

0.00 

0.00 

20,560.80 

30,768.14 

965.04 

60.83 

2,828.35 

0.00; 

0.00 

0.00 

0.00 


s  a*.!) 

t  ®;‘\ , .  vn*  *  i~  -  ■  -v  »  ;  ; 

’  ■'  '  ■  -•  •  ■■■■  '  . 

: ;  ^  '-UMCS  APPUCAllONiy^j:' 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


V. : 'v 

AI 


points  points  points 


TOTALS-.. 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1504 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7622 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

B&T  saBS r  BffigMS 

Catagory  Number 

Construction: 

Occupancy  HRS: 

Occupancy  Days: 

7 

BRICK  AND  CMU 

jBATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 

32j 

Weeks  of  Summer: 

20 

System  opera 

TINGSC 

■HEDUlU 

SUN:  MON: 

TUE: 

l!  1  .*\s 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0;  L 

o  r 

o| 

0 

_ o; 

o;  [ 

0 

PRES  STOP: 

24;  : 

.  24  _ 

24l 

24: 

24 1 

24 

24! 

REQ  START: 

01  ! 

5 

5| 

5: 

!  5! 

1  5:  [ 

0 

REQ  STOP: 

1  o  : 

17!  L 

17 

17 

17 

! _ I!  [ 

0: 

Motor 


2.00 


HP  Effic: 


0.78 


Load  Factor: 


0.80 


CFM-HTG: 


3,780; 


CFM-CLG: 


3,780 


%OA: 


25%: 


%Area: 


23% 


CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH):| 


BLR  CAP  OUTPUT  (BTUH): 


pOURS  CALCULATIONS  ' 

REQUIRED 

PRESENT 

HR/YR 

HR/YR  ! 

CLG  HRS  ON: 

1,200 

3,360 

HTG  HRS  ON: 

1,920 

5,376 

H/C  HRS  ON: 

3,129  8,760j 

| 

CLG  HRS  SAVED: 

2,160' 

HTG  HRS  SAVED: 

3,456 

i 

C/H  HRS  SAVED: 

5,631 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

i  i 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

! 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR:  0 

OAR: 

5.67 

G-1505 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7622 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


-  -  .  >  .r  ..■■.W  .  4  V 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

KW/vr 


-  ... ,  . 


Schedule  ST/SP] 

ruLVfcr 

o.oo! 

9,985.21 

:  86.21 

Opt  ST/SP| 

o.oo! 

466.73 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00, 

Demand  Limit! 

- 1 _ 

3.12; 

0.00 

0.00 

Night  Setback; 

0.00; 

20,030.88: 

24.82; 

Sub  Total 

3.12; 

30,482.81 

111.04 

Economizer 

0.00; 

940.17 

0.00 

Ventilation/Recirculation 

0.00 

74.07 

4.67 

DDC  Control 

0.00; 

2,755.46 

20.42 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 

Wr  total 


34,252.511 


136*121 


g wg m m m <  m i  §*^@sa m 

FCJNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

fc-  NO..  •  ,  y;  _ POINTS  POINTS  POINTS  POINTS 

18  Scheduled  start/stop  control  -AH  U;  1  0  0  1  “  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU  0  7  0  8  $3,378.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 

35  Outside  air  damper  economizer  0  0  0  2  $399  00 

control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU  0  0  10  $112.00 

TOTAL:  1  8  1  H  $4.509  00 


1  8 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1506 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7622 

BUILDING  NAME: 

BN  ADMIN  &  CLRM 

Building  UA: 

2,949! 

CONDITIONED  SQFT:| 

12,380 

System  Type:10 _ 

System  Name:  Multizone  air  handling  unit 
System  Number:  AHU-3 


Catagory  Number:  Construction: 

7  BRICK  AND  CMU 


Use: 

“battalion 


Weeks  of  Winter: 

_ % 

Weeks  of  Summer: 

_ i 

20! 

[ _ ! 

SUN:  MON:  TUE:  WE 


TUE:  WED;  THUR: 


Occupancy  HRS: 
“0700-1800 


Occupancy  Days: 
"M-F;  SAT 


mmmm 

SAT: 


PRES  START:  [_ 

O' 

0! 

0:  0  o.|  0 

of 

PRES  STOP:  l 

24; 

24j 

24:  L 

24;  ; 

24 

24 

24! 

REQ  START:  T 

0  i 

5  j 

5!  1 

5 

5:  L 

5 

of 

REQ  STOP:  P 

o;  1 

17; 

17!  | 

17  r 

17;  i 

17 

0: 

Motor  HP 

------- 

Load  Factor 
CFM4HTG 
CFM-CLG 
%OA 
%Area 

CHILLER  CAP  (TONS) 
KW-TON 
BLR  CAP  INPUT  (BTUH) 
BLR  CAP  OUTPUT  (BTUH) 


5.00 


REQUIRED  PRESENT 


CLG  HRS  ON: 

i 

1,200 

3,360 

HTG  HRS  ON: 

1,920 

5,376 

H/C  HRS  ON: 

3,129 

8,760; 

CLG  HRS  SAVED: 

2,160 

_ :  . j 

HTG  HRS  SAVED: 

. . .  i 

3,456 

C/H  HRS  SAVED:; 

5,631  j 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH:; 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC:! 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH:| 

30100 

OPT:| 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1507 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7622 


BN  AD^n  &  CLRM 


System  Type: 

10  ~~  | 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-3 

Schedule  ST/SP 

” _ Opt  ST/SP  ~ 

Duty  Cycle 
Demand  Limit 

- L 

Night  Setback 

Sub  Total _ ]_ 

Economizer; 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time,  i 
and  Safety  Alarms 

TOTAL  r 


:  ‘-j2v 


0.00' 

22,374.96 

112.30 

0.00 

1,115.34 

o.ooj 

0.00 

.  1  . 

0.00 

oocT 

7.46 

0.00 

0.00 

0.00 

32,616.42 

29.14; 

7.46 

56,106.72 

141.45 

0.00 

1,530.88; 

0.00; 

0.00 

96.49; 

6.08 

0.00 

4,486.73 

23.97 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

62,220.82 


171.491 


£-  ..  ^ 

CTN  UMCS  APPLICATION 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


£ 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback- AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


.  .  .  ■  '  .  ■'  -  ...... 


TOTAL; 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1508 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7622 


Building  UA:> 


BUILDING  NAME:  BN  ADMIN  &  CLRM 

L949]  I  CONDITIONED  SOFT:! 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

.-.X.  U.L  ...  ---  r-.i... 


■'  alfl  m. ffiffi  II  lileS  it  i  if 


Catagory  Number:  Construction: 

~7 BRICK  AND  CMU 


Use: 

"battalion 


Occupancy  HRS: 
“0700-1800 


Occupancy  Days: 
"M-F;  SAT 


Weeks  of  Winter:: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON:  TUE: 

PRES  START:  ! 

0 

0 

0! 

PRES  STOP:  [ 

24' 

24  ; 

24 

REQ  START:  ■ 

0 

5  1 

5 

REQ  STOP:  [ 

0 

17 

17 

0: 


<  '  v  r-  i : :V.;  :■* r;:-- 


REQUIRED  IPRESENT 
HRA'R  ~~  HRA'R 


CLG  HRS  SAVED:' 

2,160 

HTG  HRS  SAVED: 

3,456. 

C/H  HRS  SAVED: 

5,631 

Motor  HP 

2.00; 

HOAUHC: 

16.2 

HPEffic 

0.78 

HOAUH: 

26.1 

Load  Factor 

0.80 

COAUHC: 

0.000257 

CFM-HTG 

0 

COAUC: 

0.00068 

CFM-CLG 

0 

HOAOHC: 

33.3 

%OA 

0% 

HOAOH: 

53.5 

%Area 

27% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0.00305 

KW-TON 

0.00 

DC  DUTY: 

0.17 

j  BLR  CAP  INPUT  (BTUH) 

900,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

720,000 

ECC: 

0.00021 

ECHO: 

NSUCHC: 

NSUCC: 

DDCCHC:! 

DDCCC: 


0.0000795 

0.000941 

0.00249 

”0000233 

0000616 


CLG  HRS  ON: 

1,200 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,920 

5,376 

DDCH: 

30100 

H/C  HRS  ON:| 

3,129 

8,760 

OPT: 

305 

CNWR: 

OAR: 


G-1509 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7622 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1  " 

a wa 


Schedule  ST ISP 

_ Opt  ST/SP 

Duty  Cycle 
Demand  Limit1 

- — - ___ - — — i 

_ Night  Setback; 

Sub  Total _ ]_ 

_ Economizer 

Ventilation/Recirculation 
DDC  Control 
3  HWOA  Reset 

Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, ! 
and  Safety  Alarms 


o.ooj 

0.00; 

oool 

o.oo 

oocT 

0.00 

o.oo! 

OOCT 

0.00 

0.00 

0.00 

0.00 

0.00 


5,288.57 

466.73 

0.00 

0.00 

0.00 

5,755.29 

ooa 

o.oo 

oocf 

o.oo 

o.oo 

oocT 

aoa 


5, 755.291 


:  typical  system  point  and  cost  summary 


luNCTO  '  UMCS  APPLICATION 


i 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 

TnT . , . 

i  ~  ~  c  ~  TOTAL* 


POINTS  POINTS  POINBItOINTS 


r,  j 


$277.00 


$836.00 

$330.00 

$1,443.00 


G-1510 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7622 

BUILDING  NAME:  BN  ADMIN  &  CLRM 

Building  UA: 

|  2,949 

CONDITIONED  SOFT: 

12,380 

§ggg§ 

ggBMHMMl 

System  Type: 

16 

_ 

§J§f 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

_ 1 

BRICK  AND  CMU 

BATTALION 

[0700-1800 

M-F;  SAT 

Weeks  of  Winter:! 

32; 

Weeks  of  Summer: 

20| 

SlrVv 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI:  SAT: 

PRES  START: 

0  i  0  0 

0 

!  o 

i  0  0! 

PRES  STOP: 

24  !  24  24 

24 

24 

24  24 

REQ  START: 

!  0  !  5  5 

5 

5 

i  5  0 

REQ  STOP: 

o:  ;  17:  :  17 

17! 

i  17 

17  Oi 

Load  Factor:!  0.80 


CFM-HTG:;  0 


CFM-CLG:  0 


%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS):! 

45 

KW-TON:! 

1.10 

j  BLR  CAP  INPUT  (BTUH): 

0 

I  BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

1,200 

3,360 

HTG  HRS  ON 

1,920 

5,376, 

H/C  HRS  ON 

3,129 

8,760 

|  CLG  HRS  SAVED:! 

2,160 

HTG  HRS  SAVED:! 

3,456 

1  C/H  HRS  SAVED: 

5,631 

/' 


HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

;  0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

|  OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-1511 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7622  BUILDING  NAME:  BN  ADMIN  &CLRM 


■'--SR'""  «  "  .'.I-.  SKSSS  W-  -  t 

ft®3LAT|ONSI 

«r^C 

JM 

MARY 

*  "V"  "  ■'*  “  * - -  * - 

System  Type: 

6  ! 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

il 

r»®  *  i 

Schedule  ST/SP 

o.ooj 

4,895.27 

0.00 

OptST/SP 

0.00; 

691.23 

o.ooj 

Duty  Cycle 

0.00; 

0.00 

o.ooj 

Demand  Limit 

1 .73 

o.ooj 

0.00! 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.73 

5,586.50 

0.00 

Economizer 

0.00 

0.00 

o.ooj 

Ventilation/Recirculation 

0.00 

0.00 

0.00; 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

787.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

37.87 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

; 

j  4.00 

and  Safety  Alarms 

1 

/ 

; .^39^0j 

0.00,  4.00 

Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 

1 

0 

1 

0 

$386.00 

Chilled  water  reset  -  Small  Air 

Cooled  Chiller 

0 

0 

0 

2 

$664.00 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 


TOTAL: 


0 

1 


0  2  0  $281.00 

0  0  0  $150.00 


$1,481.00 


G-1512 


BUILDING  7624 

BN  ADMINISTRATION  &  CLASSROOMS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7624 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


System  Name:  Multizone  air  handling  unit 


System  Number: 


RismitiMiw 

\  J I  3  it  Gl  1 SSJJ 1 

l  1 *  i  ■  \ 

BHH 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

!  7 

BRICK  AND  CMU 

jBATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter:  32 

_ i _ ; 

Weeks  of  Summer:  20 


System  opera 

iwes< 

™  ~v*r<**j  (***  “ 

Ip 

\!> 

BESSK 

SUN: 

MON: 

TUE: 

WED: 

4™3Sr* 

FRI: 

SAT: 

PRES  START: 

oi 

o 

0; 

0 

:  o 

o  : 

0 

PRES  STOP: 

24 

24 

24 

24 

24.  i 

24  [ 

24 

REQ  START: 

0 

7  ; 

7 

_ 

7 

7  [ 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

16 

0 

'liilllHi 


Load  Factor: 
CFM-HTG: 


CFM-CLG: 

J _ %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


'sr:r ;:'p : : i 15. 


7.50 

0.83 

0.80 

10,353 

"10^353 

13% 

72% 

0 

~~aoo 

0 

0 


MMi 

REQUIRED  IPRESENT 
HR/YR  HR/YR 

CLG  HRS  ON:  900 

3,360 

HTGHRSON:  1,440 

5,376 

H/C  HRS  ON:  2,346 

8,760 

!  CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936: 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1513 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/DEJ 


BLDG:  7624 


BUILDING  NAME:  BN  ADMIN  &CLRM 

JBBBSBSSHB&HKra 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

Schedule  ST/Spf 

_ Opt  ST/SP" 

Duty  Cycle 
Demand  Limit 
Night  Setbackj 
Sub  Total 

— — - _i__ 

Economizer 

Ventilation/Recirculation1 


36,763.72: 

1,642.82 

0.00 

ooo1 

62,482.12 

100,888.65 

1,931.26; 

105.50 


HWOA  Reset 

0.00 

0.00 

Wf  I  .  r  c/ 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

|  Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring,  i 
Maintenance,  Run  Time,  ! 
and  Safety  Alarms 

1  H  T~ _  •****'  4  i  >"  - 

! 

5.00 

108,585.58 


216.94} 


UMCS 


at^a^^LWEMPOINTAND CO^TSUM^^III.\Hg 7  - 

UMCS  APPLICATION  DO  AO  DI  AI  COST 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 
:  TOTAL: 


v  no  AO*i->&5DI  K§  •  AI 

POINTS  POINTS  POINTS- :  POINTS 


8 


COST 

$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1514 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/DEJ 


BLDG:  7624 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA:; 


CONDITIONED  SQFT: 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

i  .  - - — 

10700-1800 

jM-F;  SAT 

1 

Weeks  of  Winter:| 

32 

! 

Weeks  of  Summer: 

20 

PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


MU 

CHEPV 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

!  0 

0 

!  o! 

■  0 

0 

24 

24 

24 

24 

24| 

24'  ; 

24 

:  0 

t  7 

;  7 

7 

; _ 7} 

7  j_ 

0 

!  0 

16 

16 

16 

16; 

(  16  i 

0 

REQUIRED 

Ihr/yr 


PRESENT 

HR/YR 


CLG  HRS  ON:; 
HTG  HRS  ON:! 
H/C  HRS  ON: 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


INPUTS 

^Qj^3T/\|\jT3  :  ' 

-  1  * 

Motor  HP: 

0.75 

HOAUHC: 

16.2 

HP  Effic:; 

0.66 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

28% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

387,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

310,000 

ECC: 

0.00021 

ECHC: 

NSUCHC: 

NSUCC: 

DDCCHC: 

DDCCC: 

NSC: 

DDCH: 

OPT: 

CHWR: 

CNWR: 

OAR: 


0.0000795 

0.000941 

0.00249 

0.000233 

0.000616 

36600 

30100 

305 

17.5 

0 

5.67 


G-1515 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DEJ 


BLDG:  7624 


11 S| 


BUILDING  NAME:  BN  ADMIN  &  CLRM 

CULATION  SUMMARY 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1  j 

Schedule  ST/SP 

o.ooj 

2,669.32 

0.00 

Opt  ST/SP 

0.00 

206.85; 

0.00 

Duty  Cycle 

o.oo; 

o.oo; 

0.00 

Demand  Limit 

0.00; 

0.00 

o.oo: 

Night  Setback 

0.00| 

o.ooi 

o.oo; 

Sub  Total 

0.00 

2,876.17! 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

o.oo; 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  fceset 

0.00 

0.00 

2.19 

Chilled  Water  Reset 

0.00 

0.00 

o.oo; 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


2,876.17 


:  *  ,  4.00 


lojpcsi 

?UN<CTN' 

Kjfo l!  1 


summary  iHS 

I . •  -  •.*  '  -mssss^mm mtsmwm 


■  '  tJMi 

~  p  *  IpH 


iCSAPPLf CATION 

If||  p  |3$|  |  Y  |fYf| 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


totaeS 


lid® 


DI  AI  COST 


POINTS  POINTS  POINTS  i;  POINTS 


$277.00 


$836.00 

$330.00 


3  $1,443.00 


G-1516 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/DEJ 


BLDG:  7624 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 

;  32 

Weeks  of  Summer: 

20: 

pYSTEMiOPER/ 

mNesc 

>HEDULi 

iiiiii 

sum 

-F4£C-rt 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0  s 

0  i 

oi  ! 

0 

0: 

o! 

|  0 

PRES  STOP: 

24 

24  1 

24  ! 

24; 

24 

24 1 

241 

REQ  START: 

r 

0  : 

7  r 

7  [ 

7 

7; 

i  7; 

i  0 

REQ  STOP: 

0  t 

i6  r 

i6  r 

16 

!  16 

16 

0 

Motor  HP:j 


HP  Effic:: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 


0.00 

0.64^ 

0.80 

°; 

0 

d% 

~o% 


CHILLER  CAP  (TONS):  30 

KW-TON:;  1.10 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 


ROWS  SALWLATIONS 

cu~E7:  .u  x+j;:  -■Si 


&.C  -;'J  4; ..  "... 


REQUIRED  IPRESENT  I 
HR/YR  !HR/YR  | 


CLG  HRS  ON: 

900 

3,360; 

HTG  HRS  ON:| 

1,440 

5,376! 

H/C  HRS  ON: 

2,346 

8,760; 

CLG  HRS  SAVED: 

2,460| 

HTG  HRS  SAVED: 

3,936' 

C/H  HRS  SAVED: 

6,414 

|oSsfANTi' 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

« _ i 

5.67 

G-1517 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE.  16.sep-95 

LOCATION:  FT  RILEY,  KS  PREPARED  BY:  AJN/DEJ 


BLOG:  7624 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


System  Type: 

8  | 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

ChM  ; 

Schedule  ST/SP  0.00 

.00 

o.oo; 

Opt  ST/SP  0.00 

0.00 

0.00 

Duty  Cycle;  0.00:  0.00 

0.00 

Night  Setback! 


0.00 


0.00 


0.00 


Sub  Total 


0.00 


0.00 


0.00 


Economizer 


0.00 


Ventilation/Recirculation 


0.00 


0.00 


0.00 


0.00 


0.00 


DDC  Control 


0.00 


0.00 


0.00 


HWOA  Reset 


0.00 


0.00 


Chilled  Water  Reset 


0.00 


0.00 


525.00 


0.00 


Condenser  Water  Reset 


0.00 


0.00 


Chiller  Demand  Limit 


0.00 


25.25 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


3.00 


TOTAL 


25.25) 


525.00] 


0.00 


3.00 


K  >  ■  il 


°sT  ; 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


TOTAL: 


rAL:  1  0 


0  $243.00 


G-1518 


BUILDING  7626 
CLINIC  W/O  BEDS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7626 


Building  UA: 


BUILDING  NAME:  CLINIC  W/O  BEDS 

1 ,496]  I  CONDITIONED  SOFT:! 


System  Type:  10 
System  Name:  Multizone  air  handling  unit 
System  Number:lAHU-1 


Catagory  Number:  [Construction: 

lOlBRICK  AND  CMU 


Weeks  of  Winter:! 

32 

Weeks  of  Summer: 

20 

. .  .....  .  i 

[Use: 

[DENTAL  CLINIC 


Occupancy  HRS: 
0800-1700 


[Occupancy  Days: 

Tnff 


OT!aS3!H»lHiG 


SUN:  MON: 


TUE:  WED:  THUR: 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG:; 
CFM-CLG: 
%OA: 


0  | _ 0 

~24  |  24  [ 

8  [  8;  [ 

17  i  17i 


%Area: 

80% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Sill 


[REQUIRED 

Ihr/yr 


PRESENT 

HR/YE 


CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

_ _  _ ..  i 

5,376 

H/C  HRS  ON: 

2,346j 

8,760 

CLG  HRS  SAVED:! 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


FRI: 

SAT: 

0  | 

0 

24  ; 

24 

8 

0 

17|  I 

0 

CONS! 

ANTS 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

j_ 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

j 

DC  DEMAND: 

0.17 

[  . . . 

ECC: 

0.000826 

ECHC: 

0.000312 

i 

NSUCHC: 

0.000143 

i 

i 

NSUCC: 

0.000379 

| 

i 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

_ L_ 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR:i 

5.67 

G-1519 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  It:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7626 


BUILDING  NAME:  CLINIC  W/O  BEDS 

iolMjMMre 


System  Type: 

FTo  "  “ 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

Schedule  ST/SP 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ j_ 

_ Economizerj 

Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 

Remote  Monitoring, ! 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTALS  £  I 


14,827.64 
466.73  " 

o.oo" 

o.oo" 

2,962.36 
^18,25673 
2,364.64 
238.41 1 
901.90"" 
o.ocT 

O.OOj 

0.00 

o7oo‘ 


21,761,671 


207  99 
0.00; 
ooo~ 
ooo” 

43.08 

251.07 

0.00 

9.89 

48.23 

0.00 

0.00 

0.00 

aoo"- 


mem 


^ ggapp 

*  UMCS  APPLICATION  DO  AO  DI  AI  COST 

_  points  points  points  points 

Scheduled  start/stop  control -AHU;  1  0  0  T  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU  0  7  0  8  $3,378.00 

Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 

Outside  air  damper  economizer  0  0  0  2  $399  00 

control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU  0  0  10  $112.00 

TOTAL:  1  8  1  11  $4,509.00 


G-1520 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7626 


BUILDING  NAME:  CLINIC  W/O  BEDS 


System  Name:  Small  hot  water  boiler 


System  Number:|BLR-1 


1 

Catagory  Number: 

Construction: 

Use: 

{Occupancy  HRS:  {Occupancy  Days: 

10 

BRICK  AND  CMU 

DENTAL  CLINIC 

10800-1700  M-F 

Weeks  of  Winter: 

32J 

Weeks  of  Summer: 

_ 2°i 

SYSTEM  OPERATINGSCHEDULEf! 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN: 


24 


Load  Factor:  0.80 


CFM-HTG:  0j 

CFM-CLG:  0 

%OA:  ~ ~~  0% 

%Area:  20%; 


CHILLER  CAP  (TONS):  0 


KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

258,000 

BLR  CAP  OUTPUT  (BTUH): 

206,000 

REQUIRED 

PRESENT 

!hr/yr 

HR/YR 

CLG  HRS  ON 

900 

3,360 

HTG  HRS  ON 

i  1,440 

5,376 

H/C  HRS  ON 

2,346 

8,760, 

!  CLG  HRS  SAVED 

j  2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

mmtm 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

1  HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

j  COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

j  NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1521 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  CLINIC  W/O  BEDS 


iS»CULATldNSUMMARY 


G-1522 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7626  BUILDING  NAME:  CLINIC  W/O  BEDS 


Building  UA:|  1.496  j  CONDITIONED  SOFT:  3,604 


System  Type:  6 


System  Name:|Smal!  air  cooled  chiller 

System  Number:  CH-1 

t 

_ 1 

wm 

■ki’  swill  Jf  ■<  i S 

irgagMsaasn 

lMIJ 

■if 

S3 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

10-BRICK  AND  CMU 

DENTAL  CLINIC 

[0800-1700 

iM-F 

Weeks  of  Winter:! 

32 

Weeks  of  Summer:' 

20 

SYSTEM  OPERA! 

riNGSCHEDU! 

LE  '  --'S  -  - 

SUN:  MON: 

TUE:  WED:  THUR: 

FRI: 

SAT: 

PRES  START: 

o 

o 

o  i  o  I  6  ; 

0 

1  0 

PRES  STOP:  [ 

24  :  24 

24  |  24:  ;  24  : 

24 

24 

REQ  START:  [ 

0  8 

8  8  8  I 

8 

0 

REQ  STOP:  i 

0  17 

17  17  !  17 

17 

0 

/ 


2.00 


HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

11 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH):  0: 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATJOt 

- 

REQUIRED  PRESENT  [ 

HR/YR  IHR/YR 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440| 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 

HOAUHC: 

50.2 

HOAUH:[ 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1523 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDCs:  7626 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  CLINIC  W/O  BEDS 


Small  air  cooled  chiller 
~CH^ 


Schedule  ST/SP 

o.oof 

muus 

o.oo' 

Opt  ST/SP 

0.00; 

466.73| 

0.00 

Duty  Cycle 

0.00: 

0.00; 

0.00 

Demand  Limit 

1.17 

0.00 

0.00 

Night  Setback 

0.00' 

0.00 

o.oo 

Sub  Total 

1.17 

4,231.16 

0.00 

Economizer 

0.00| 

0.00! 

_ ____) _ 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

o.oo; 

0.00 

Chilled  Water  Reset 

0.00 

185.60 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit: 

8.92; 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

:  \  ‘  ■ 

FUNCTn  I  UMCS  APPLICATION  DO  AO  DI  A 


m 

rUNCTN 

IPK 

10 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 


Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 

-TOTAL: 


POINTS  POINTS 


DI  AI  COST 

POINTS  POINTS 

1  0  $386.00 


$664.00 

$281.00 

$150.00 

$1,481.00 


G-1524 


BUILDING  7630 

BN  ADMINISTRATION  &  CLASSROOMS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7630 


Building  UA:! 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


1,467j  [_ 


System  Type:  10 

System  Name^Multizone  air  handling  unit 
System  Number:  AHU-1 


CONDITIONED  SOFT 


Catagory  Number:  Construction 

7  BRICK  AND  CM U" 


Use: 

"battalion 


Occupancy  HRS: 
"0700-1800 


Occupancy  Days: 
M-F;  SAT 


Weeks  of  Winter:' 
Weeks  of  Summer: 


SUN: 


rHUR:  FRlV 


SAT: 


PRES  START:  T^" 

0 

0 

0! 

0 

L... . L_ 

_0  L_ 

0 

PRES  STOP: 

24 

24 

24 

24 

[UMi  L_ 

24;  I _ 

24 

REQ  START:  j _ 

o! 

7; 

7 

7 

7  L_ 

_ 7j  j_ 

O1 

REQ  STOP:  L_ 

0 

17 

17 

17; 

i7i  r 

17,  j _ 

0 

pipUTS . r  g  " 

. 

Motor  HP: 

7.50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

10,353 

CFM-CLG: 

10,353 

%OA: 

13% 

%Area: 

72% 

CHILLER  CAP  (TONS):' 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH)7 


|REQUIRED 

PRESENT 

IHR/YR 

a  r\r\r\ 

HR/YR 

CLG  HRS  ON: 

.  i 

1,000 

3,360 

HTG  HRS  ON:' 

1,600: 

5,376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED: 

2,360; 

HTG  HRS  SAVED: 

a/u  unc  CA\icn. 

3,776 

e  4  co 

IS 

■  Ff •  .F: •; 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1525 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7630 


System  Type: 
System  Name: 
System  Number: 


-  a  ■ 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


jMultizone  air  handling  unit 

1ahu-i 


- ;r  : 


■Sfp-  ^|p 


Schedule  ST/SP| 

opt  st/spT 

_ Duty  Cycle! 

Demand  Limit 

_ Night  Setback 

Sub  Total _ i_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chilier  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

"  ~  TOTAL  I 


MH/vr 


o.oo! 

35,269.26! 

134.15) 

0.00 

1,642.82; 

0.00 

0.00' 

0.00 

0.00 

10.99 

0.00 

0.00; 

0.00 

59,942.20 

38.66 

10.99 

96,854.27 

172.81 

0.00 

2,145.84 

0.00 

0.00 

105.50 

6.65 

0.00 

6,289.08 

31.79 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

105,394.69! 


211.25 


!!wmgs1 

Tifiom 


POINTS  POINTS  PdlNTiT  rOlDNTSi 


■  AO  D, 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 

illlil  *  ' 

TOTAL: 


GOST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1526 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA: 


System  Type:  1 

System  Name:  Small  hot  water  boiler 
System  Number  BLR-1 


Catagory  Number:  Construction: 

7  BRICK  AND  CMlT 

!  Weeks  of  Winter: 

Weeks  of  Summer: 


i  r-,-* 


jUse: 

"battalion 


CONDITIONED  SOFT:! 


Occupancy  HRS:  ^Occupancy  Days: 

0700-1800  M-F;  SAT 


i  ~  Ri 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

i  o! 

:  0; 

!  o, 

0 

0  [ 

o! 

0 

PRES  STOP 

!  24 

24 

!  24! 

24 

24  [ 

24! 

24 

REQ  START 

!  o 

1  7 

7 

7; 

7i  r 

7j  i 

0 

REQ  STOP 

1  0, 

I  17; 

17 

_ 17 

17  [ 

17  | 

0 

Motor  HP:; 

0.75 

HP  Effic:! 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area :; 

28% 

CHILLER  CAP  (TONS): 

0 

KW-TON:; 

0.00 

BLR  CAP  INPUT  (BTUH):; 

387,000 

BLR  CAP  OUTPUT  (BTUH): 

310,000 

j"  ~  —  -  %  ,  i  1  ,  • 


REQUIRED  PRESENT 

_ HR/YR  HR/YR 

CLGHRSON:  1,000  3,360 

HTG  HRS  ON:;  i,600  5,376 

H/C  HRS  ON:j  2,607  8,760 

CLG  HRS  SAVED:;  2,360; 

HTG  HRS  SAVED:  3,776 

C/H  HRS  SAVED:  6,153 


I 

HOAUHC: 

16.2 

! 

HOAUH: 

26.1 

COAUHC: 

0.000257 

j 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

i 

COAOHC: 

0.00115 

i _ 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

; 

DC  DEMAND: 

0.17 

i _ 

ECC: 

0.00021 

i 

i 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249; 

DDCCHC: 

0.000233, 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100; 

OPT:; 

305 

CHWR:! 

_ i _ 

17.5: 

CNWR:  0 

OAR: 

5.67 

G-1527 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO'  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  date;  16.Sep.95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7630 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Si  r  ^  i  .  ENERG^ALCyiATlWglMMARy 


System  Type: 


System  Name: 

iSmall  hot  water  boiler 

System  Number: 

(BLR-1  - - 1 

Schedule  ST/SPj 

0.00 

2,560.81 ; 

O.OO1 

Opt  ST/SP- 

0.00 

206.85 

0.00 

Duty  Cycle 

0.00; 

o.oo; 

0.00 

Demand  Limit, 

0.00 

o.oo; 

o.oo; 

Night  Setback 

o.oo: 

0.00 

0.00 

Sub  Total 

0.00 

2,767.66 

"o.oo 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

j  DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.19 

Chilled  Water  Reset 

0.00 

o.oo; 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

/ 

siSlili  TOTALS  1 iu  -  - 

2,767.66;  J 

4.00: 

EmMk  SYSTEM  POINT  AND]cq#:§UMt. 

VIJMCS APPLICATION  DO  i./''"AO 


j&k^sgl 

-  ii>  ... 

„  .  Ttlr-5 

POINTS  POINTS  POINTS 


swiifCOST^ 

■YaaV.fc.a'^V^',  s 

- 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


$1*443^0 


G-1528 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7630 

BUILDING  NAME: 

BN  ADMIN  &  CLRM 

Building  UA: 

1,467!  | 

CONDITIONED  SOFT: 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-1 

Catagory  Number:  Construction: 

7  BRICK  AND  CMU 


Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

20 

Use: 

BATTALION 


TUE:  WED:  THUR:  FRI: 


Occupancy  HRS: 
0700-1 800 


PRES  START: 

|  -  0 

0  j 

0! 

0! 

i"  a  — 

0!  ! 

o| 

PRES  STOP: 

!  24 

24  1 

24 

24 

24 

24 1  ; 

24 ! 

REQ  START: 

0 

7:  1 

7 

i  7 

7 

_ T  L 

0! 

REQ  STOP: 

0 

17 

17 

!  17 

17 

171  r 

0; 

Occupancy  Days: 
"M-F;  SAT 


Motor  HP:! 
HP  Effic: 


HOAUH:  26.1 


Load  Factor: 

0.80 

COAUHC: 

,  0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

30 

COAOC: 

0.00305 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

:  BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: _ 0.0000795 


HR/YR  HR/YR 


CLG  HRS  ON: 

| _ ; _ 

1,000 

3,360! 

HTG  HRS  ON: 

1  ! 

1,600* 

5,376 

H  1C  HRS  ON: 

2,607; 

8,760 

CLG  HRS  SAVED:; 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

NSUCHC: 

0.000941 

i _ 

NSUCC: 

0.00249 

DDCCHcJ 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH:; 

30100 

i 

OPT: 

305 

CHWR: 

17.5 

| 

CNWR: 

0 

OAR: 

5.67 

G-1529 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 


PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


System  Type: 
System  Name: 
System  Number: 


Air  cooled  DX  compressor 
CH-1 


Schedule  ST/SP 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ | 

Economizer 

Ventilation/Recirculation 


DDC  Control 
HW  OA  Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


o.oo; 

o.oo; 

o.oo; 

o.oo 

525.00 


TYPICAL  SYSTEM  POINT  ANDlCOST  SUMMARY 


liplliiillpi- 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


TOTAL: 


0  1  0 


COST 


$243.00 


$243.00 


G-1530 


BUILDING  7632 
GYMNASIUM 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7632 


BUILDING  NAME:  GYMNASIUM 


Building  UA: 


2,692 


CONDITIONED  SOFT:, 


20,694 


System  Type:l3 


System  NamedSmall  steam  boiler 


System  Number:  BLR- 1 


Catagory  Number: 

Construction: 

tmusMsm*  •  ■*  mm  sras 

Use: 

ft 

Occupancy  HRS: 

Occupancy  Days: 

16 

BRICK  AND  CMU 

GYMNASIUM  j 

0600-2200 

iM-F;  SAT-SUN 

Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

20 

SUN:  MON:  TUE:  WED:  THUR: 


FRI:  SAT: 


PRES  START:  [ 

o  L 

0i  ! 

0 

oi  r 

0  T 

0  ; 

0 

PRES  STOP:  [_ 

24 

24 

24 

24 

24 

24  ! 

24 

REQ  START:  [ 

9  j_ 

6;  ; 

6  ; 

6 

6: 

6  : 

9 

REQ  STOP:  L 

19;  L 

21; 

_?i]  L 

21 ;  L 

_ 2ii  r 

21;  | _ 

19 

%OA: 


0% 


%Area: 

0% 

CHILLER  CAP  (TONS):  0 

KW-TON: 

o.oo; 

BLR  CAP  INPUT  (BTUH): 

3,128,750 

BLR  CAP  OUTPUT  (BTUH): 

2,503,000 

T:\mm 


REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,900 

3,360 

HTG  HRS  ON: 

3,040 

5,376 

H/C  HRS  ON: 

_ i 

4,954 

8,760 

CLG  HRS  SAVED 

1,460 

HTG  HRS  SAVED 

2,336 

C/H  HRS  SAVED 

3,806 

HOAOH: 


COAOHC: 


COAOC: 


DC  DUTY: 


DC  DEMAND: 


ECC: 


ECHC: 


NSUCHC: 


NSUCC: 


DDCCHC: 


DDCCC: 


NSC: 


DDCH 


OPT: 


CHWR: 


CNWR: 


OAR: 


I  '* ;  * '  5 ,  4  -  !> 


Motor  HP:; 

0.00 

|  HOAUHC: 

20.9 

HP  Effic:! 

0.00 

HOAUH: 

i 

33.6 

| 

Load  Factor:, 

0.80; 

COAUHC: 

0.000213 

CFM-HTG: 

0 

COAUC: 

0.000562 

CFM-CLG:| 

0 

HOAOHC: 

27.8 

44.7 


0.000391 


0.00103 


0.17, 


0.17 


0.000022 


0.0000083 


0.000637 


0.00168 


0.0000143 


0.0000378 


425000 


11000 


305 


17.5 


5.67 


G-1531 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION: FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7632 


BUILDING  NAME:  GYMNASIUM 

PliiiYlILdUI^TIONSUMMARY 


System  Type: 

3  | 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

Schedule  ST/SP| 

0.00 

•00 

0.00 

Opt  ST/SP 

0.00 

o.oo; 

0.00 

Duty  Cycle 

0.00 

0.00 

_ 1 _ 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, ! 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


7  Steam  Boiler  Monitoring 


I;iM!!||||l| 


ffiiPwwIiKii 


$1,015.00 


$1,015.00 


G-1532 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG: 


7632 


BUILDING  NAME:  GYMNASIUM 


Building  UA: 


2 


^692 


CONDITIONED  SOFT: _ 20,694 


System  Type:j3  j 

System  Name:  Small  steam  boiler  j 

System  Number:  BLR-2  [ 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

16  BRICK  AND  CMU 

jGYMNASIUM 

0600-2200 

jM-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN:  MON:  TUE:  WED:  THUR: 


FRI: 


SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  7 

24 

24 

24 

24 

24  : 

24 

24 

REQ  START:  [ 

9 

6 

6  ; 

6 

6 

6 

9 

REQ  STOP:  ^ 

19; 

211  L 

21;  l 

21 

21;  _ 

21  i 

19 

till? 


j  "  Motor  HP: 

™"67oo; 

HP  Effic:! 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

o%; 

CHILLER  CAP  (TONS): 

o; 

i 

KW-TON:, 

o.oo: 

j  BLR  CAP  INPUT  (BTUH):| 

650,000; 

BLR  CAP  OUTPUT  (BTUH): 

520,000 

[ .  >. •••  i* i  * \  ^  . ,  ■  .« x.  i  ; ,  (> 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

1,900 

3,360 

HTG  HRS  ON 

3,040 

5,376 

H/C  HRS  ON 

4,954 

8,760 

CLG  HRS  SAVED 

1,460' 

i  i 

HTG  HRS  SAVED 

2,336 

C/H  HRS  SAVED 

3,806 

Hllll  S§§; 


HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17: 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637; 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143; 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305: 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

- _i _ 

5.67 

G-1533 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  AJN/CWW 


BJ.DG:  7632 


BUILDING  NAME:  GYMNASIUM 


System  Type: 

3 

| 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

wmm 


Schedule  ST/SP 


Remote  Monitoring, 
Maintenance,  Run  Time, ; 
and  Safety  Alarms1 


Opt  ST/SP 

o.oo; 

0.00 

0.00  ! 

Duty  Cycle 

0.00 

0.00 

0.00 

!  Demand  Limit 

o.oo; 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00  ; 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7632 


BUILDING  NAME:  GYMNASIUM 


Building  UA: 


CONDITIONED  SOFT:; 


System  Type:|16  _ 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:  FC-1 


;  As ....  ;  .  is* 


Catagory  Number:  (Construction: 

16[BRICKANDCMU 


(Use:  Occupancy  HRS:  (Occupancy  Days: 

(GYMNASIUM  (0600-2200  (M-F;  SAT-SUN 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  0 

0 

0 

!  0 

1  0  : 

0 

!  0 

PRES  STOP: 

24 

1  24 

24 

24 

24:  L 

24 

24 

REQ  START: 

9 

6 

6 

6 

i  e;  [ 

6 

9 

REQ  STOP: 

19 

21 

21 

j  21 

1 _ 21  L 

21 

19 

Motor  HP: 
HP  EfficP 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

1,900 

3,360 

HTG  HRS  ON: 

3,040‘ 

5,376 

H/C  HRS  ON:( 

4,954; 

8,760 

CLG  HRS  SAVED:; 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


Wllv 

>.i  nn  fjg 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.00021 3! 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

_ 

ECHC: 

0.0000083 

NSUCHC:; 

0.000637 

i 

NSUCC: 

_ i _ 

0.00168 

1 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

175 

CNWR: 

0 

i 

OAR: 

5.67 

G-1535 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7632 


BUILDING  NAME:  GYMNASIUM 

tftMffiCUQTIONSUMMARY 


System  Type: 

j16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 


Schedule  ST/SP 
Opt  ST/SP! 
Duty  Cyclej 
Demand  Limit; 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 

261.40 

98.1 1 1 

0.00 

34.13| 

o.oo: 

0.00 

o.ooj 

0.00; 

0.00 

o.ooj 

0.00; 

0.00 

0.00 

57.21; 

0.00 

295.53 

155.32 

0.00 

0.00 

0.00! 

0.00 

0.00 

0.00 

0.00 

o.oo: 

1.48 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

295.531 


156.80 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY:  ^  u  £  : 


rs ’XS&83L: $S88XSm*  xtSSilfejti&F*#*  'isaSb-  ~  ^  v 

i  APPT  irATTniv  nn  in  m 


UMCS  APPLICATION  DO  AO  DI  AI  COST 

'  f,  rf  :T?T  ^  _  e  POINTS  '  POINTS  POINTS  POINTS  ~  ; 


r  ''TSPc’Xfgf-'-^ 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


TOTAL: 


0  .1 

fSi  IBS: 


$348.00 

$813.00 

$272.00 

lo^ywx»;cN'  >:c'  <£«.%.% 

b.b  m'-v" :: 

$1,433.00 


G-1536 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7632 


Building  UA:I 


BUILDING  NAME:  GYMNASIUM 

!^692:  j  CONDITIONED  SOFT:- 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit  j 

System  Number: 

FC^2  | 

VP*  ;  rrrnr  r  -  - 


Category  Number:  Construction: 

16  BRICK  AND  CMU 


Use: 

"gymnasium 


jOccupancy  HRS: 

10600-2200 


Weeks  of  Winter: 

32 1 

j  Weeks  of  Summer: 

20; 

. 

TueT~V^D: 


PIP 


Occupancy  Days: 
M-F;  SAT-SUN 


REQUIRED 

iHR/YR 


IPRESENT 

HR/YR 


PRES  START:  !  0 

0  0  0  ! 

_ 0 

. Q  ! . . 

0 

PRES  STOP:  1  24 

24  24  24 

24 

24  ; 

24 

REQ  START:  |  9 

i  6  6  6 

6 

6  ! 

9 

REQ  STOP:  19 

21  :  21  21 

~~21 

21  ! 

19 

INPUTS 

idisil 

NTS 

Motor  HP: 

0.12 

j 

HOAUHC: 

20.9 

HP  Effic: 

0.64 

i 

HOAUH: 

33.6 

Load  Factor: 

0.80 

COAUHC: 

0.000213 

CFM-HTG: 

1,250 

COAUC: 

0.000562 

CFM-CLG: 

0 

HOAOHC: 

27.8 

%OA: 

100% 

HOAOH: 

44.7; 

%Area: 

5% 

COAOHC: 

0.000391 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00103 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

!  BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000022 

ECHC: 

NSUCHC: 

NSUCC: 

DDCCHC: 

DDCCC: 


0.0000083 

0.000637 

0.00168 

0.0000143 

"00000378 


CLG  HRS  ON: 

1,900 

3,360 

NSC: 

425000 

HTG  HRS  ON: 

3,040 

5,376: 

DDCH: 

11000 

H/C  HRS  ON: 

4,954 

8,760 

OPT: 

305 

CLG  HRS  SAVED: 

. . 

1,460 

HTG  HRS  SAVED: 

2,336 

C/H  HRS  SAVED: 

3,806 

CHWR: 

CNWR: 

OAR: 


G-1537 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7632 


BUILDING  NAME:  GYMNASIUM 


2g  (3*gSgSSH  j*  %*- 
"1»w  „  ^ 


System  Type: 


•16 


System  Name: 


Heating  and  Ventilating  Unit 


System  Number: 

FC-2 

i 

ffiffiWM IS 

-  ■  •  v ‘ 3  ?\kt i* ; ‘ -  J 

wrmrnwmmmm 

f  miyt  ----- 

Schedule  ST/SP 

0.00 

261.40 

98.11 

Opt  ST/SPi 

0.00 

34.13 

0.00 

Duty  Cycle: 

0.00 

o.oo; 

0.00: 

Demand  Limit 

0.00 

0.00 

1 

o.oo; 

Night  Setback 

0.00 

0.00 

57.21 

Sub  Total 

0.00 

295.53 

155.32 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

1.48 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

ooo:  295.53 

156.80j 

3.00 

30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


m 


3 

0 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-1538 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7632 


BUILDING  NAME:  GYMNASIUM 


Building  UA:j 


CONDITIONED  SOFT: 


20,694; 


System  Type:  16 
System  Name:  Heating  and  Ventilating  Unit 
System  Number  HV-1 


Catagory  Number  {Construction 

16  BRICK  AND  CMU 


|use: 

{GYMNASIUM 


Weeks  of  Winterj 

32 1 

Weeks  of  Summer: 

20; 

Occupancy  HRS:  Occupancy  Days: 

0600-2200  M-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o  !  oj  i  o;  !  o  !  oi  ! 

0 

Oi 

PRES  STOP: 

24: 

241 

24 

;  24 

;  24 

24 

24 

REQ  START: 

.  ... Ji 

!  6 

6 

6 

6 

6 

9 

REQ  STOP: 

19 

21 

21 

21 

21! 

21 

19 

Motor  HP 

_ HPEffic 

Load  Factor 
CFM-HTG 
CFM-CLG 
%OA 
%Area 

CHILLER  CAP  (TONS) 
KW-TON 
BLR  CAP  INPUT  (BTUH) 
BLR  CAP  OUTPUT  (BTUH) 


•  ."ZL-i-2  IPRESENT  1 

Ihr/yr  HR/YR 

i 

CLG  HRS  ON 

1,900 

_  i _ 

3,360; 

HTG  HRS  ON 

3,040 

5,376: 

H/C  HRS  ON 

4,954! 

8,760; 

CLG  HRS  SAVED: 

1,460 

HTG  HRS  SAVED: 

2,336; 

j  C/H  HRS  SAVED: 

3,806: 

wmm 

HOAUHC: 

20.9 

— 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

! 

1_ . . . 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC:; 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC:! 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

i 

CNWR: 

0 

! 

OAR: 

5.67 

G-1539 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7632 


BUILDING  NAME:  GYMNASIUM 


System  Type: 

16 

System  Name: 

|Heating  and  Ventilating  Unit 

System  Number: 

HV-1 

j 

Schedule  ST/SP 
Opt  ST/Sp" 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ [_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  ResetT 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, ! 
and  Safety  Alarms 

TOTAI? 


2,825.93 

368.97 

0.00' 

0.00 

0.00 

3,194.90; 


o.ooj 

o.oo; 

o.oor 

205.94 

857.40 


o.oo; 

ooo! 

0.00 

0.00: 

0.00 

5.33; 

o.oo; 

0.00 

o.oo; 

0.00 

) 

0.00 

0.00 

)| 

0.00 

0.00 

3. 

i 

/ 

862.73 

"'I-';.  3. 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


APPLICATION 


DO  AO  M  ^  J  AI 

POINTS  POINTS  POINTS  POINTS  | 


-  <■  ’  -  ~  ~ 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


-~-T. ■:'/ 


TOTAL: 


t  MS 

. 


0 

is  1 ''  ’v 


$348.00 


$813.00 

$272.00 

IBJ.Q0 


G-1540 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7632 


BUILDING  NAME:  GYMNASIUM 


Weeks  of  Winter: 

32 

_ i 

Weeks  of  Summer: 

o 

CM 

iYSTEMOPERATING  SCHEDLt 

&W- 

SUN:  MON: 

TUE: 

WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0  0 

0 

...  0 

0  1 

0  0; 

PRES  STOP:  24  i  24 

24 

24 

24:  n 

24;  !  24! 

REQ  START:  '  9  6 

6 

6: 

6 

6  |  9 

REQ  STOP:  19  21 

21 

21 

21  r 

21  j  19 

mm "v* 

Inputs  l  i-/ 

K:  ' 

CONSTANTS . 

nr1  A  iCV": 

C.  ^...  .  ^  1  <  -  ■>  <- 

Motor  HP: 

itl* 

AVv.. 

1.50 

HOAUHC: 

20.9 

HP  Effic: 

0.74 

HOAUH: 

33.6 

Load  Factor: 

0.80 

COAUHC: 

0.000213 

CFM-HTG: 

8,300 

COAUC: 

0.000562 

CFM-CLG:; 

0 

HOAOHC: 

27.8 

%OA: 

100% 

HOAOH: 

44.7 

’/.Area: 

18% 

COAOHC: 

0.000391 

i  CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00103 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0, 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

Hours  calculations 

*  \  .Jg* 

NSUCC: 

0.00168 

■w-  . 

DDCCHC:  0.0000143 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

DDCCC:! 

0.0000378 

CLGHRSON:  1,900 

3,360 

NSC: 

425000 

HTG  HRS  ON:  3,040 

5,376 

DDCH: 

11000 

H/C  HRS  ON:  4,954 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED:  1,460, 

CNWR: 

0 

HTG  HRS  SAVED:  2,336 

OAR: 

5.67 

!  C/H  HRS  SAVED:  3,806 

G-1541 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 


CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7632 


-■>  ^  V  ' ; V?- ;  -  ■< 

\M  iJffi  1  S 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  GYMNASIUM 


Heating  and  Ventilating  Unit 
H\A2 


_ &  •*-,  , 


Schedule  ST/S P 

_ Opt  ST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback; 

Sub  Total _ 

Economizer 
Ventilation/Recirculation1 
DDC  Control 
HW  OA  Reset" 
Chilled  Water  Reset! 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring,  j 
Maintenance,  Run  Time,  | 
_ and  Safety  Alarms 


2,825.93 

651  46| 

368.97 

0.00! 

o.oor 

o.oo| 

o.oo; 

0.00 

0.00' 

205.94; 

3,194.90 

857.40 

0.00; 

o.oo; 

0.00 

0.00 

0.00 

5.33 

0.00 

0.00 

0.00 

o.oo; 

0.00 

0.00 

0.00 

0.00 

h 


3,194.9$ 


862.73; 


S&BNmkz  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

-  *  H  - 

TONCT^  S^fipWGS  APPLICATION?*  DO  \  •  AOS^Z ‘  DI  r  J 

NO.  j  POINTS  POINTS  POINTS  POJ 


lllrtsBifiall til il i|  l  |»| :  E,  •  HSilln .  SK S 't  Jl  _ !§ti-:iE 

DI  >  AI  ;  ,  -  t  '  COST 


POINTS?!  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


‘M>-  ■  v:  'I  -y'-- 


TOTAL: 


H-?'  j  >  V.  v 

$3480Q 


$813.00 

$272.00 


$■£433.00 


G-1542 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7632 


BUILDING  NAME:  GYMNASIUM 


System  NamerjHeating  and  Ventilating  Unit 


System  Number:  HV-3 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

16  BRICK  AND  CMU 

GYMNASIUM 

0600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32! 

Weeks  of  Summed 

20 

INGS< 

SUN: 

:hedul 

MON: 

£  '  -  . 

_  .-CwX- 

TUE: 

WED: 

v*~ 

THUR: 

FRI:  SAT: 

PRES  START:  L 

0 

0; 

0 

o; 

oi  ! 

o! 

oi 

PRES  STOP:  L 

24  ! 

24  [ 

24 

24 

24;  r 

24 

24 

REQ  START:  L 

9; 

6'  [ 

6 

1  6 

6  i 

6 

9: 

REQ  STOP: 

19 

21  1 

21 

21 

21 

21:  ! 

19 

INPUTS 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

8,300 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

18% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

IIOURS  CALCULATIONS 

lilliil# 

M|£|; 

Required  present 

1  IHR/YR 

HR/YR 

_ i 

CLG  HRS  ON:| 

1,900 

3,360; 

HTG  HRS  ON: 

3,040 

5,376 

|  H/C  HRS  ON: 

4,954 

8,760 

CLG  HRS  SAVED: 

1,460 

HTG  HRS  SAVED: 

1  ■ 

2,336 

C/H  HRS  SAVED: 

3,806 

CON! 

5TANTS 

ill 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

! - 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

1 - 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT:J 

305 

j 

CHWR:j 

17.5 

\ 

CNWR: 

0 

— 

OAR: 

5.67 

G-1543 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7632 


BUILDING  NAME:  GYMNASIUM 

ENERGlCALCUiatlONSUMMARy 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-3 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

y-cTOTAL, 


*  :  t  •  i  :. 
Wm 


3,194.90 


mm 


Schedule  ST/S P 

o.ooj 

2,825.93 

651.46 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

! 

Night  Setback 

0.00 

0.00' 

. L... 

205.94 

. 

Sub  Total 

0.00 

3,194.90| 

857.40 

Economizer 

0.00 

o.oo; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

5.33 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

|  Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

m  1 1 .  H 


•:  UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


?  L  1. 1 :.w  . j  %. 


points:  f  poiNtSfisc  points:: points 


IINTS  POINTS 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-1544 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7632 


BUILDING  NAME:  GYMNASIUM 


Building  UA: 


2,692 1 


CONDITIONED  SQFT:| 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-4 

20,694; 


M  W: 


Category Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

16 

BRICK  AND  CMU 

GYMNASIUM 

0600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32! 

_ _ _  j 

Weeks  of  Summer: 

2°i 

systeMToperatiNG  S0HEPU.UE 

SUN:  MON:  TUE: 

PRES  START:  i  Ol 

PRES  STOP:  I  241 

REQ  START:  j  9' 

REQ  STOP:  i  19 


24 


21 


241 


2\ 


WED: 


24 


THUR: 


24 


21 1 


211 


FRI: . 


SAT: 


24 


24 


21 


19 


Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

8,300 

CFM-CLG:  0 

%OA: 

100% 

%Area: 

18% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

JT  ^  -  *  <  -'*•*** - * 

REQUIRED  PRESENT 

HR/YR  !hR/YR 

CLG  HRS  ON: 

1 ,900  3,360, 

- - - - - i 

HTG  HRS  ON: 

3,040  5,376; 

H/C  HRS  ON: 

4,954 

8,760 

|  CLG  HRS  SAVED: 

1 ,460 

HTG  HRS  SAVED: 

2,336 

C/H  HRS  SAVED:  3,806 


HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC:; 

0.000213 

!  COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

|  17.5 

CNWR: 

:  o 

j  OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 

16-$ep-95 

AJN/CWW 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-4 

Schedule  ST/SP 

0.00: 

— - 1 _ 

2,825.93 

651.46 

Opt  ST/SP| 

o.ooj 

368.97 

o.ooj 

Duty  Cycle| 

0.00 

0.00 

0.00! 

Demand  Limit 

0.00 

0.00 

O.OOj 

Night  Setback; 

0.00 

0.00 

205.94 

Sub  Total 

0.00 

3,194.90 

857.40 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation; 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

5.33 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, : 
Maintenance,  Run  Time, ; 
and  Safety  Alarms; 

/TOTAL 


3,194.90 


862.731 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


G-1546 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7632 


BUILDING  NAME:  GYMNASIUM 


Building  UA: 


CONDITIONED  SOFT 


Motor  HP:|  1.50 

_ HP  Effic:  _ 074 

Load  Factor:  0.80 

CFM-HTG:  8,300; 

CFM-CLG:  0 

%OA:  100% 

%Area:  18% 

CHILLER  CAP  (TONS):;  0 

KW-TON:  0.00 

BLR  CAP  INPUT  (BTUH):  a 

BLR  CAP  OUTPUT  (BTUH):  0 


REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON:’  1,900 

3,360 

HTG  HRS  ON:  3,040 

5,376: 

H/C  HRS  ON:;  4,954 

8,760 

CLG  HRS  SAVED:; 

1,460 

HTG  HRS  SAVED: 

2,336 

C/H  HRS  SAVED: 

3,806 

CONS! 

ANTS 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT : 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1547 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG: 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  GYMNASIUM 

•*?RGY  CALCULATION  SUMMARY 


Heating  and  Ventilating  Unit 


msm 


rarcmranj 


Schedule  ST/SP 
OptST/SP" 
Duty  Cycle^ 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ven  ti  lati  o  n/Rec  i  rc  u  I  a  ti  on  | 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, ! 
Maintenance,  Run  Time, 
and  Safety  Alarms 


2,825.931 

368.97| 

0.00; 

0.00; 

0.00 

3,194.90 

0.00 


3,194.90: 


BSiM 

iiSii 

I  NO  I 


^^CpfelCAi:  SYSTEM  POINT  AND  COST  SUMMARY' 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


-  -  * 


points  t-gfi  :y- 

1  0  “  ~0  1  $348.00 


$813.00 

$272.00 


TOTAL: 


$1,433.00 


G-1548 


BUILDING  7636 
REGIMENTAL  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN./CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7636 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


Building  UA:I 


CONDITIONED  SQFT:I 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

> 

X 

c 

« 

.  .. 


ICatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

j  7  BRICK  AND  CMU 

BATTALION 

[0700-1800 

M-F;  SAT 

Weeks  of  Winter: j 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

..  0 

0 

0 

0 

0'  ! 

0 

0 

PRES  STOP: 

241 

24 

24 

24 

24 

24 

24 

REQ  START: 

0; 

9 

9; 

9 

9;  [ 

9! 

0 

REQ  STOP: 

0 

; _ izi 

17 

17 

17 

17 

0 

Motor  HP 

. . . 0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

825 

CFM-CLG 

825 

%OA 

100% 

%Area 

10% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED 

HR/YR 


RED  PRESENT 
HR/YR 


CLG  HRS  ON 

|  800 

3,360 

HTG  HRS  ON 

1,280 

5,376 

H/C  HRS  ON 

2,086 

8,760 

CLG  HRS  SAVED 

2,560 

HTG  HRS  SAVED 

4,096 

C/H  HRS  SAVED 

6,674 

CONSTANTS  T-Ji; 

HOAUHC: 

■  '  ' 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC:} 

0.00249 

DDCCHC:! 

0.000233 

DDCCC: 

>  t 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR:’ 

17.5 

CNWR: 

0 

OAR: 

l _ L 

5.67 

G-1549 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN./CWW 


BLDG:  7636 

BUILDING  NAME:  REGIMENTAL  HQ  BLDG 

System  Type: 

15 

MDi 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

Schedule  ST/SP 

0.00| 

- - 

4, 432.70;  89.20 

|  Opt  ST/SP 

0.00 

137.90; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.92 

0.00 

0.00: 

1 

] - 

Night  Setback 

0.00 

5,181.41: 

9.38 

Sub  Total 

0.92 

_ _  i 

9,752.01 

98.58 

1 

Economizer 

0.00: 

136.80 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

400.93; 

7.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

o.oo: 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

/ 

10,289.74 

106,301  3,00 

pH®®® 

tSSilaSSiig 

fcwcsi 

iwCTPfs 

-‘sr 

Pi^SSTOl^lCSYSJEM" 

gPQWMMtf  HipWlli  MSI 

UMCS  APPLICATION 

pcst®NP36dsrI 

^  -  ■'  ■  -  _  .  V" 

DO  AO 

POINTS  POINTS  PC 

ill 

cost 

18 


27 

33 

36 


Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


6 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,11600 


G-1550 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN./CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7636 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


Building  UA: 


ijLl  I  I 


CONDITIONED  SQFT:j _ 9,850| 


System  Type:  1 _ 

System  Name:  Small  hot  water  boiler 
System  Number:  BLR-1 


Catagory  Number:  Construction: 

2  BRICK  AND  CMU 


Use: 

"ADMINISTRATION 


Occupancy  HRS: 
0600-1 700 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20] 

->T~~  ^  s  "rsli-K-L.'r 

aig  ;; '  ;  ||| iliaifillllli 


Occupancy  Days: 
IM-F 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

L  _0 

0]  r 

0; 

0 

0 

0 

1  0 

PRES  STOP: 

24 

24;  1 

24 

24 

24  ! 

24; 

• _ 24! 

REQ  START: 

0; 

!  9  L 

9 

9 

9.  !_ 

9; 

0 

REQ  STOP: 

!  o 

!  17  ; 

17 

17 

17 

17 

!  o 

v-  » 


Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
~~  %OA: 

%Area: 

CHILLER  CAP  (TONS)? 

KW-TON: 
BLRCAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


0.50 

0.66 

1X80 

0 

0 

0% 

10% 

0 

6.00 

450,000 

360,000 


riONS 

REQUIRED  jPRESENT 
HR/YR  IHR/YR 


CLG  HRS  ON 

|  800  3,360 

HTG  HRS  ON 

1,280  5,376 

H/C  HRS  ON 

2,086  8,760 

CLG  HRS  SAVED 

;  2,560 

HTG  HRS  SAVED 

4,096 

C/H  HRS  SAVED 

6,674; 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000176 

NSUCC: 

0.000467 

DDCCHC: 

0.000111 

DDCCC: 

0.000294 

NSC: 

10900 

DDCH: 

32500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1551 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN./CWW 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


System  Type: 

1  I 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1  i 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 

TOTAL: 


$277.00 


$836.00 

$330.00 


3  $1,443.00 


G-1552 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN./CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7636 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

2 

BRICK  AND  CMU 

ADMINISTRATION 

0600-1700 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

_ A 

^MnasiE^ 

SUN: 

^^oNr^^Tuir' 

PRES  START: 

0  0  j 

_ol 

PRES  STOP: 

24 

24|  ! 

2* 

REQ  START: 

0 

9  r 

__9 

REQ  STOP: 

0 

17  ! 

~rf 

WED:  THUR: 


24 


24 


17, 


17! 


IgPBiF 

Motor  HP:; 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG:: 

0 

CFM-CLG:  0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

30 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH):  0 

pfijRSc&LCtlli 

WSi' 

REQUIRED  iPRESENT 

HR/YR  IHR/YR 

CLG  HRS  ON 

o 

CO 

3,360 

HTG  HRS  ON 

5,376; 

H/C  HRS  ON 

2,086 

8,760. 

CLG  HRS  SAVED 

2,560 

HTG  HRS  SAVED 

4,°96; 

|  C/H  HRS  SAVED 

6,674; 

CONSTANTS  ”  ' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000176 

NSUCC: 

0.000467 

DDCCHC: 

0.000111 

DDCCC: 

0.000294 

NSC: 

10900 

DDCH: 

32500 

OPT: 

... 

305 

. 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN./CWW 


Schedule  ST/S P 

_ Opt  ST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback1 
Sub  Total 

_ Economize^ 

Ventilation/Recirculation1 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


9,361.57 

1,115.34" 


1 0,476.91 1 

0.00 

0.00 

0.00 

0.00 

521.50! 

0.00 


10t9S8.41i 


POINTS  '  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


$386.00 


$664.00 


$281.00 

$150.00 


TOTAL: 


$1,481.00 


G-1554 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


rcrtoioiLUT  SIUUT  1-UKllNblALLAIIONOFUMCS  EMC  NO:  1406-001 

01-94-D-0033  DATE:  16-Sep-95 

•EY'  KS  PREPARED  BY:  AJN./CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7636 


Building  UA: 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 
-.5631  j  CONDITIONED  SQFT:j 


System  Type:j19 

System  Name:  Fan  coil  unit 

System  Number:  FC-1 

jCatagory  Number: 


|Construction: 

2  BRICK  AND  CMU 


(Use: 

ADMINISTRATION 


[Occupancy  HRS: 
15600-1700 


[Occupancy  Days: 

~Wf 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

o! 

;  o 

i  o: 

0 

0 

PRES  STOP: 

24 

24 

j _ 24; 

,  24 

241 

24 

24 

REQ  START: 

6 

9 

9; 

i  9 

9 

9  ■ 

0 

REQ  STOP: 

0 

_ 17 

17 

:  17 

I _ IT 

17  i 

0 

Motor  HP: 

“  1.70 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

8,600 

|  CFM-CLG: 

8,6001 

%OA: 

0% 

%Area: 

80% 

!  CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

|  BLR  CAP  INPUT  (BTUH): 

0 

j  BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  ON:  800  3,360 

HTG  HRS  ON:  1^280  5,376 

H/C  HRS  ON:  2,086  8,760 


CLG  HRS  SAVED: 

2,560| 

HTG  HRS  SAVED: 

4,096; 

j 

C/H  HRS  SAVED: 

6,674 

£QN$TANT$ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

;  COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC:  . 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000176 

!  NSUCC: 

0.000467 

DDCCHC: 

0.000111 

_ DDCCC: 

0.000294 

NSC: 

10900 

DDCH: 

32500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1555 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

AJN./CWW 


BLDG:  7636 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 

ENERGY  CALCULATION  SUMMARY  i 


System  Type: 

19  i 

System  Name: 

[Fan  coil  unit 

System  Number: 

F<y _ j 

kWh/yr 


MBtM/yr 


Schedule  ST/S P 

0.00; 

10,580.41 

0.00; 

Opt  ST/SP 

0.00; 

483.50 

0.00 

Duty  Cycle 

0.00; 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

10,102.20; 

22.35 

Sub  Total 

0.00 

21,166.11 

22.35 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

i  Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
j  Maintenance,  Run  Time, 

0.00“ 

and  Safety  Alarms 

/  | 

’  \  TYPICAL  system  point  and  cost  summary 


J  I fMCS  APPLICATION  ™ 


m  i  •  - 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


TOTAL: 


AO  D1  i 


POINTS  POINTS  POINTS  POINTS 


COST 


$1,213.00 


$1,213.00 


G-1556 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN./CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7636  BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


Category  Number:  [Construction:  [Use:  Occupancy  HRS: _ Occupancy  Days: 


2  BRICK  AND  CMU  ADMINISTRATION  0600-1700  INLF 


j 

Load  Factor: 

0.80 

1 

i 

CFM-HTG: 

0 

! 

CFM-CLG: 

0 

%OA:  0% 


%Area: 

j 

10%; 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH):  0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000176 

NSUCC: 

0.000467 

DDCCHC: 

0.000111 

DDCCC: 

0.000294 

NSC: 

10900 

DDCH:; 

32500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1557 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN./CWW 


BLDG:  7636 


_  BUILDING  NAME:  REGIMENTAL  HQ  BLDG 

W—mbbb?:— j  - 


System  Type: 

25  i 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

Schedule  ST/SP 

_ _ Opt  ST/SP" 

_ Duty  Cycle; 

_ Demand  Limit 

Night  Setbackj 

Sub  Total _ j_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  HI 


1,634.87 

0.00 

137.90 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00: 

0.00 

1,772.77; 

0.00 

0.00 

o.oo; 

0.00; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1,772.77: 


TypiCACsY?TEM  point  and  cosi  Summary 


POINTS  POINTS  POINTS  POINTS 
ruir>  i »  PUIN 1 5  POIN 1 S  POINTS 


23  Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


TOTAL: 


$570.00 


$570.00 


G-1558 


BUILDING  7638 

BN  ADMINISTRATION  &  CLASSROOMS 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7638 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA: 


1,467 


CONDITIONED  SOFT: 


6,158 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

"muff 


H;  |!§ 

Catagory  Number 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

I  ^ 

BRICK  AND  CMU 

jBATTALION 

0700-1800 

jM-F;  SAT 

Weeks  of  Winter:} 

32 

Weeks  of  Summer:1 

i 

20 

^SYSTEM  OPERA! 

nm$ 

CHEDU 

LE 

" T '  JflfZ 

.  ; l*r  * 

-as'  ™  'Mil 

SUN: 

<-*  i  * 

MON: 

TUE: 

WED: 

,  VI*XS  -.,.I4v3 

THUR: 

VA  ,  JZ-  «,  ,'i  -  C* 

FRI: 

. SAT:  . 

PRES  START:  [ 

t;  o! 

i  0! 

L 

0 

!  o; 

1  0  L 

0 

PRES  STOP:  [ 

24 

r-  24 

I  24 

24 

24: 

!  24:  ; 

24 

REQ  START:  [ 

0 

!  7 

7 

7 

!  71 

i  7:  r 

0 

REQ  STOP:  r 

0 

17 

17 

17 

1 _ 17: 

!  ir  r 

0 

Load  Factor: 


CFM-HTG: 

CFM-CLG: 

_ %OA: 

%Area: 

CHILLER  CAP  (TONS)? 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH):; 


7^50 

0.83 

080 

10,353 

10,353 

13% 

72% 

0 

oToo 

0, 

0 


pURSCATCULAf 

1 

1 

REQUIRED  IPRESENT 

HR/YR  HWYR 

CLG  HRS  ON: 

1,000|  3,360; 

HTG  HRS  ON: 

1,600  5,376' 

H  1C  HRS  ON: 

2,607  8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED:! 

3,776 

|  C/H  HRS  SAVED: 

6,153 

CONSTANTS 

. ms, ::  s . 

J:  • ■ 8  '  - I w  ;  ,  ~ 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

..  _ _  .... 

0 

|  OAR: 

5.67 

G-1559 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CVWV 


BLDG:  7638 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


enei^  -  — 


System  Type: 

io  ; 

System  Name: 

Multizone  air  handling  unit  j 

System  Number: 

AHU-1 

mmi 


Schedule  ST/SP 

_ Opt  ST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback: 
Sub  Total _ j 

Economj2^i 
Ventilation/Recirculation| 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reser 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


0.00 

35,269.26 

134.15 

0.00 

1,642.82 

0.00 

O.OOl 

0.00 

0.00 

10.99; 

0.00 

_ 1 _ 

0.00 

0.00! 

59,942.20; 

38.66 

10.99; 

96,854.27! 

172.81; 

0.00; 

O.OO; 

O.OO! 

0.00 

0.00; 

0.00; 

0.00 

6,289.08 

31.79 

0.00 

0.00 

0.00 

0.00 

0.00 

O.OO; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

ups 


103,143.35 


E  Bail 

Fumcs;: 


POINTS  POINTS  POINTS  POINTS 


NO.  '  ^  f  ;  POINTS 


COST 

tel*  .'W  *r 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 


Maintenance  (filter)  alarm  -  AHU 

'  'TOTAL: 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1560 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7638 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA: 


1,467 


CONDITIONED  SOFT:! 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

6,158 


'liill  111  l  ill  ’  ili — S  I : 


!  \  y  /  \ 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7 

BRICK  AND  CMU 

BATTALION 

0700-1800  | 

M-F;  SAT 

Weeks  of  Winter: 


Weeks  of  Summer: 


32; 

~20 


SYSflMW^^GS^DULg-f^ 


SUN:  MON: 


TUE:  WED: 


THUR: 


FRI: 


PRES  START:  | 

o!  1 

0;  1 

0; 

0 

PRES  STOP:  [ 

24|  1 

24  ; 

24 

24; 

REQ  START:  [ 

6:  L_ 

7 

7 

_ 7 

REQ  STOP: 

o  : 

17  i 

17 

17 

^  r 


24 


24 


SAT: 


24 


17 


17 


Load  Factor:;  0.80 


CFM-HTG:  0 

CFM-CLG:  0 

%OA::  0% 

%Area:  28% 


CHILLER  CAP  (TONS)^ _ 0 


KW-TON:' 

0.00 

|  BLR  CAP  INPUT  (BTUH): 

387,000 

|  BLR  CAP  OUTPUT  (BTUH):; 

310,000 

|ouRsME^SSibi^wl«l*v 

j 

REQUIRED  iPRESENT 

HR/YR  IHR/YR 

CLG  HRS  ON: 

1,000: 

3,360 

1  HTG  HRS  ON: 

1  ■  .  ! 

1,600 

5,376 

H/C  HRS  ON: 

2,607! 

8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776| 

C/H  HRS  SAVED: 

6,153 

Giants 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1561 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7638 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


System  Type: 

iwSSSSSSr.*  i 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

Schedule  ST/S P 

ZZ  Opt  ST/SP 

Duty  Cycle 
Demand  Limit; 

_ Night  Setback 

Sub  Total _ j_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

H  "TOTAra&&M ; 


1,707.21 1 
137.90| 

o.oo; 

o.oo! 

ooo" 

1,845.11" 

oW 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


1*845.1 1j  ’/• 


;■  umcs 


3K  w~7j^Ao2-  di  '\vj5r-r-*.  < 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


TOTAL:  2 


$277.00 


$836.00 

$330.00 

$1,443.00 


G-1562 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7638 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA: 


1,467 


CONDITIONED  SOFT:; 

MB 


6,158 


M 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-1 

mwi 

1  !f|: 

msmm. 

3MWB8iMa»aaMaM 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

{Occupancy  Days: 

7 

BRICK  AND  CMU 

BATTALION 

0700-1800 

|M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

_ 20, 

SUN:  MON: 


TUE:  WED:  THUR: 


FRI: 


SAT: 


,  *  -  ? 


PRES  START: 
PRES  STOP 
REQ  START: 
REQ  STOP 


!  o.  | 

o;  : 

0  ; 

0 

0 

o!  r 

o{ 

:  24  l 

24  L 

24,  L 

24 

24  L 

24  L 

24 

!  o  r 

7  \ 

7 

7 

; _ 7  ~ 

7]  L 

“S 

o.  r 

::  I?  r 

17  [ 

17 

_ 17  _ 

17;  L 

0, 

i  Load  Factor:; 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

!  %Area: 

0% 

CHILLER  CAP  (TONS): 

30 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

{REQUIRED 

PRESENT 

IHR/YR 

HR/YR 

CLG  HRS  ON 

;  1,000 

3,360 

HTG  HRS  ON 

|  1,600 

5,376 

H/C  HRS  ON 

2,607 

8,760 

CLG  HRS  SAVED 


HTG  HRS  SAVED 


C/H  HRS  SAVED 


2,360 


3,776 


6,153 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

!  .  . 

36600 

DDCH: 

30100 

OPT: 

. 

305 

CHWR: 

17.5 

CNWR: 

. 

0 

OAR: 

5.67 

G-1563 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 


LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-1 

HMSMSMUf 

& 

wiili 

mmMrnwm 

Schedule  ST/SP 

0.00 

.00 

0.00 

OptST/SP 

0.00 

0.00 

0.00 

1 

Duty  Cycle 

0.00 

0.00 

0.00 

i 

j 

1  Demand  Limit1 

o.oa 

_ 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

j 

Sub  Total 

0.00 

0.00 

0.00 

• 

Economizer 

0.00 

0.00 

0.00; 

Ventilation/Reci  rcu  lati  on 

0.00 

0.00 

o.oo! 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

o.oo: 

0.00 

Chilled  Water  Reset 

0.00 

525.00; 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

25.25 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

1 

3.00 

Hi 

-r; 

- .. — _ 

525.00| 

o.oo; 

17  Scheduled  start/stop  control  -  DX  1  0  1  0  $243  00 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


G-1564 


BUILDING  7642 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7642 
|  Building  UA:" 


System  Type:  10 
System  Name:  Multizone  air  handling  unit 
System  Number:  AHU-1 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


j  CONDITIONED  SQFT:j _ 


Catagory  Number:  Construction: 

~5  BRICK  AND  CMU 


Use: 

"barracks 


Occupancy  HRS: 
“0000-2400 


Occupancy  Days: 
M-F;  SAT-SUN 


Weeks  of  Winter: 

_ 32 

Weeks  of  Summer: 

20 

^  i  .  .  J ,-u.. ^  '  -V.  * *-4.  Ui. . .  ^ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

o; 

1  : 

~“o! 

!  o 

0 

0 

0; 

PRES  STOP 

24 

24 

24 

24 

24 

24 

24 

REQ  START 

0 

:  o;  L 

0 

0 

0 

0 

0| 

REQ  STOP 

24 

i  24;  T 

24 

24 

24 

24 

24 

CLG  HRS  SAVED:  0| 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 


/' 


coi 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

I _ 

OPT: 

0 

! 

i 

CHWR: 

_ . _ l _ 

17.5 

i 

CNWR: 

i . 

0 

I 

OAR: 

5.67 

G-1565 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


Schedule  ST/S P 
Opt  ST/S  P~ 
Duty  Cycle 

_ Demand  Limit; 

Night  Setback! 

Sub  Total _ 

Economizer 
Ventilation/Recirculation| 
DDC  Control; 
~  HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring,  i 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

,  total •  1 


o.oo! 

.00 

0.00 

o.oo1 

0.00; 

0.00 

0.00; 

0.00' 

0.00; 

7.46 

0.00 

o.oo| 

0.00; 

0.00 

50.771 

7.46 

0.00 

50.77; 

0.00 

0.00 

o.oo; 

0.00 

0.00 

0.00 

0.00 

2,456.71 

86.06 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2,456.71 


136.83] 


?UMCS  / 
FUNGTNI 

kno.  si 


MMBfc  TYPICAL  SYSTai,POIWT  ANP.TOST  SUMMARY .  S. 

».  AI  COST 


T»T  AT  „cnp 

AO\ •  DI  n~ __ '  a,  AI  -  ■-  COST 


poiNTS:  ^(>iisris  ]  points  points 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 

TOTAL: 


■  8 

:  '::-A  :  A 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1566 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01- -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7642 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,201 


CONDITIONED  SOFT: 


41,892 


System  Type: 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

Catagory  Number:  {Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5jBRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter! 

32 

Weeks  of  Summer:1 

20 

SUN: 


MON: 


WED:'  THUR: 


TUE 


PRES  START:  i_ 

o  r 

o:  ; 

0; 

.  01  L 

0 

0;  i 

0 

PRES  STOP:  [ 

24 

24!  ! 

24 

24  ; 

24 

i _ 24 

24 

REQ  START:  0  0  i  0 

0  : 

0 

o! 

0 

REQ  STOP:  L 

24 

24!  i 

24 

_ 24  r 

24 

!  24  ^ 

24 

S  F ■  ■  l  \\  V  ' 

FRI:  SAT: 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

5,044 

CFM-CLG: 

5,044 

%OA: 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS):  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

ftOURSCAtCUl-AT 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

CONSTANTS 


HOAUHC: 

.  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC:: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

! - 1 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


BLDG:  7642 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

10  | 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2  ! 

1 - — - - - - - 1 

1406-001 

16-Sep-95 

AJN/CWW 


Schedule  ST/SP 

_ Opt  ST/SP  ~ 

DutyCycle 

_  Demand  Limit; 

Night  Setback 

Sub  Total _ [_ 

Economize^ 
Ventilation/Recirculation 
DDC  Control 
~  HW  OA  ReseT 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

total  r 


0.00 

0.00 

2,456.71! 

oF 

0.00 

0.00 

0.00 


2,456.71! 


aooj 

o.oo; 

o.oo; 

o.oo 

50.77! 

50.77 

0.00 

0.00 

86.06 

oF 

"0.00 

0.00 

0.00 


MSI 


v  5.00 


UMCS? 

FUNCTN 
NO.  : 


^  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 


[  -  - 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


"  vir  iszx: 


TOTAL: 


:-.L  I  :  ...  ■  ; 

COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1568 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

01 -94-D-0033  DATE:  1 6-Sep-95 

_EY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7642 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:j 


CONDITIONED  SOFT: 


41,892 


System  Type:  10 

System  Name:  Multizone  air  handling  unit 
System  Number:  AHU-3 


i! §  III I  I  I HH ill '  Hi i lliil 1. 1 1 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

|0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

1 _ m 

SUN: 

SHEDUt-E 

MON: 

TUE: .  WED: 

fe 

~  FRI:" 

SAT: 

PRES  START: 

o; 

0  i 

o! 

0j 

!  o 

;  0 

0 

PRES  STOP: 

24 

24;  1 

241  ; 

24 

!  24| 

24 

• _ 24 

REQ  START: 

!  0 

i  o ;  _ 

o  ! 

—Q 

0 

0 

1  0 

REQ  STOP: 

24 

24!  r 

24 

~24 

24 

24 

24 

Motor  HP:! 


_ HP  Effic: 

Load  Factor: 
CFMHTG: 
CFM-CLG: 

_ %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED:: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


HOAUHC: 

HOAUH: 

COAUHC: 

COAUC: 

HOAOHC: 

HOAOH: 

COAOHC: 

COAOC: 


DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC:; 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

_ i 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1569 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7642 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

^f«»ULATiorJSUFfflS(W': 


System  Type: 

io  —  | 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-3 

Schedule  ST/SP| 

o.oo; 

.00 

o.oo; 

Opt  ST/SPj 

0.00 

o.oo: 

o.oo: 

| 

Duty  Cycle 

0.00 

0.00‘ 

o.oo; 

Demand  Limit 

7.46 

o.oo! 

o.oo: 

Night  Setback 

0.00 

0.00! 

50.77: 

Sub  Total  i 

7.46 

0.00 

50.77 

Economizer 

0.00 

0.00 

0.00; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,456.71 

86.06 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  T 


2,456.71  j 


136.83; 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


^  ~  ’  ~  ^  ■  • 

i#  «DMCS  APPLICATION 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 


Maintenance  (filter)  alarm  -  AHU 

TOTAL: 


1  DO  AO  DI  :  -‘Al”*' 

POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1570 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG: 


7642 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:|  15,201  j 


CONDITIONED  SOFT:  41,892 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-4  ; 

j§§ 

g§g§|f; 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

t 

j  BRICK  AND  CMU 

BARRACKS 

0000-2400  |M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer:] 

20^ 

^STEMdPERATING' "SCHEtHiLM . . 


a^gawaatjBgT 


SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START:  [ 

0 

0  L 

0;  L 

0  I  oi 

o 

0 

PRES  STOP:  [ 

24:  L 

24 

24; 

24  !  24  j_ 

24 

24 

REQ  START:  [ 

0 

0|  L 

0  ; 

oM  oM 

0 

0 

REQ  STOP:  ~ 

24 

24  i 

24  j_ 

L.l 

CM 

Tf 

CM 

24 

24 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

5,044 

CFM-CLG: 

5,044 

%OA: 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pOURSCALCULAlidi 

j~2-  . . .  *  r- 

SSIf 

IREQUIRED 

PRESENT 

iHR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

; 

HTG  HRS  ON:! 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

°; 

HTG  HRS  SAVED: 

i  .  .  . . . 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 


! ...'  'S  ->  To ;  .  -J*.  i'i;'?  ■?.  -  <  *;C"  • 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC:; 

20000 

DDCH: 

33900 

|  OPT: 

0 

|  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7642 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


jMultizone  air  handling  unit 
[AHU-4 


Schedule  ST/SP| 

_ Opt  ST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback 
Sub  Total 

- -L. 

Economizer 
Ventilation/Recirculation 
DDC  Control 
I  HW  OAReset 

Chilled  Water  Reset 


0.00! 

oocT 

0.00~ 

0.00 

0.00 

0.00 

0.00 

2,456.71 

0.00 

0.00 


Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

I 

1 

5.00 

TOTAL! 


2,456.71 


136.83! 


lYPICALi^TEM  POlpANblO^lUMMARy; 


•jjwesv 

®®Sl 


I  POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 

J  ‘‘{"‘-‘‘TOTAL:  ^ 


. : 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1572 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7642  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:  15,201  |  CONDITIONED  SOFT:  41,892 

^  ^  _ 

System  Type:  10  1 

System  Name:  Multizone  air  handling  unit 


System  Number:IAHU-5 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

iOccupancy  Days: 

5! 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

iM-F;  SAT-SUN 

Weeks  of  Winter:j  32; 

Weeks  of  Summer:j _ 20; 


SYSTEM  OPERATING  SCHEDULE 

mm 

^k:g| 

~ ; ;; ;  ;™.? p  > ; ; ; 

SUN: 

MON:  TUE: 

WED:  THUR: 

FRI: 

SAT:  ~~ 

PRES  START: 

0! 

0  i 

.0 

0  |  0:  ; 

0i 

1  o; 

PRES  STOP: 

24: 

24 

24 

24  1  24  r 

24! 

i  24; 

REQ  START: 

i  0 

O'  ! 

0 

0  ;  0  L 

0 

i  0 

REQ  STOP: 

24 

24 

24  : 

24  1  24  | 

24; 

24 

Motor  HP: 

7.50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

6,900 

CFM-CLG:; 

6,900 

%OA: 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS):  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pOURSCAL<®ffiflONS 

.  ■  | n || ■.■■■■.-  ■  ■  | - p « .  |  .«>£>- 

Irequired  ipresent 

iHR/YR 

;HR/YR 

CLG  HRS  ON: 

3,360;  3,360 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 

8,760i  8,760' 

CLG  HRS  SAVED: 

0 

|  HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS  gllp|p| 

.J  ^  ^  fl  f  '  %  if  -  '• : 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7642 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

’<  tBSOmsm  «S<«iSSSCSSSSfi!ffi 

CULATION  SUMMARY 


Multizone  air  handling  unit 
AHU-5 


Schedule  ST/S P 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback^ 

Sub  Total _ j_ 

Economizer 
Ventitation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 

o 

o 

o.oo; 

0.00 

o.oo; 

o.oo: 

0.00 

0.00: 

0.00 

10.99 

o.oo; 

o.oo; 

0.00 

0.00 

50.77! 

10.99 

0.00 

1 

50.77: 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3,360.69 

86.06 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3,360.69; 


BiS  ;  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


HON 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control -MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 

TOTAL: 


'DO® 


m  AI  COST 


POINTS  POINTS  POINTS  POINTS 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1574 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY :  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7642 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,201! 


CONDITIONED  SQFT:I 


41,892 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-6 

- __ - -  i 

1 : 

Category  Number: 


Construction: 


Use: 


Occupancy  HRS: 


5IBRICK  AND  CMU 


i  BARRACKS 


0000-2400 


IM-F;  SAT-SUN 


Weeks  of  Winter: 

32 

Weeks  of  Summer:! 

_ ^ 

System  operating  schedule  |  J  CT 


:■ ; !  .  *  .. 3,  \  '  ;  "S  ^  ^ 


SUN:  MON: 


TUE:  WED:  THUR: 


FRI: 


SAT: 


PRES  START:  L_ 

0  l 

0!  i 

o  ! 

o  r 

.0  j_ 

0|  i 

Oj 

PRES  STOP: 

24  ; 

24 

24  ! 

24i  l_ 

24  ! 

24  j 

24 

REQ  START:  l_ 

_ o  I 

0  L 

0;  L 

0!  L 

0  : 

0  L_ 

0 

REQ  STOP:  _ 

24  _ 

24  !_ 

24  r 

24  !_ 

24  1 

24 

24 

%OA: 


%Area: 


CHILLER  CAP  (TONS): 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


JRS  CALCULATIONS 


,  -  .  . 


0% 


17% 


0.00 

0 


REQUIRED 

Ihr/yr 


PRESENT 

HR/YR 


CLG  HRS  ON: 


3,360 


HTG  HRS  ON: 


5,376 


3,360 

5,376! 


H/C  HRS  ON:! 


8,760, 


8,760 


CLG  HRS  SAVED: 


HTG  HRS  SAVED: 


C/H  HRS  SAVED: 


HOAOHC: 


HOAOH: 


COAOHC: 


COAOC: 


DC  DUTY: 


DC  DEMAND: 


ECC: 


ECHC: 


NSUCHC: 


NSUCC: 


DDCCHC: 


DDCCC: 


NSC: 


DDCH: 


OPT: 


CHWR: 


CNWR: 


OAR: 


0.17 


0.17 


0.0000556 


0.000147 


20000 


33900 


17.5 


5.67 


G-1575 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 


PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7642 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

*EENERG3f®MiaAI|^^ 


jMultizone  air  handling  unit 
[AHU-6 


few/yr 


Schedule  ST/SPj 
Opt  ST/SP; 
Duty  Cyclej 

_ Demand  Limit! 

_ Night  Setback! 

Sub  Total _ j_ 

_ Economizer 

Ventilation/Recirculation 
DDC  Control 
HW  OA  Resef 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, : 
and  Safety  Alarms; 

total 


0.00 

3,360.69 

o.oo 


iJEiMCSl 

mmm 


SjYPICALSySTEMroiNTANDCpSTSUMMARY 


......  ,  , '  '  ,.  ...  '  ,  . T  ~  ■* 

.  M.  S  MTU.  A.  ION  DO  AO  ’ 

-Ei- -•mints  --toints  joints  points 

Scheduled  start/stop  control -AHU;  1  0  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU  0  7  0  8 

Outside  air  damper  ventilation  and  0  10  0 

recirculation  control  -  AHU 

Outside  air  damper  economizer  0  0  0  2 

control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU  0  0  10 


0F3SPS 


ifjf  TOTAL:  _..M 


iSES .« 

COST 


$348.00 


$3,378.00 

$272.00 


$399.00 


$112.00 


$4,509.00 


G-1576 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7642 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,201! 


CONDITIONED  SQFT:i 


System  Type:|l 


System  Name:  Small  hot  water  boiler 


System  Number:jBLR-1 


41,892 


Mil 

...... _  - .  • • 

P53|gf 

M  '  ..  ,  I  . 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

j0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

System  operat 

IN6SC 

HEPjJM 

~~~w* 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

o  r 

o: 

0 

0 

!  o; 

0 

PRES  STOP:  _ 

24 

24!  1 

24 

24 

24; 

!  24 

24 

REQ  START:  _ 

0 

0  . 

0 

0 

i  o 

0! 

0 

REQ  STOP:  I 

24;  T 

24  r 

24 

24 

24 

!  24! 

24 

Mmwmmmmm 

• : 

CONSTANTS 

Motor  HP: 

3.00 

HOAUHC: 

0 

HP  Effic: 

0.66 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0; 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

2,350,000 

ECC: 

0 

ECHC: 

0 

^  . 

NSUCHC: 

0 

lQPRS-CALCULATI@NS^IgS§ 

k: 

NSUCC: 

1 - ! - 

0 

REQUIRED 

PRESENT 

DDCCHC:i 

0.0000556 

JHR/YR 

HR/YR 

|  DDCCC: 

0.000147 

CLG  HRS  ON:|  3,360 

3,360 

NSC: 

20000 

HTG  HRS  ON:|  5,376 

5,376 

DDCH: 

33900 

H/C  HRS  ON:  8,760 

8,760; 

i  OPT: 

;  1 

0 

!  CHWR: 

17.5 

CLG  HRS  SAVED:;  0 

CNWR: 

o 

ut^  udc  o  a  \/cn.  n 

niu  nr\o  dnvtu.  u 

OAR: 

5.67 

C/H  HRS  SAVED:  0 

G-1577 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


|Small  hot  water  boiler 
IBLR-1 


Schedule  ST/S P 


Night  Setback 
Sub  Total 


0.00 

o.ooj 

0.00: 

poo: 

o.oo: 

o.ooj 

0.00 

o.ooj 

0.00 

0.00 

0.00; 

0.00 

0.00 

o.oo; 

0.00 

Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring,  j 
Maintenance,  Run  Time,  | 
and  Safety  Alarms 

KiaoTAiissw 


WSM  '  ' 


typical  system  point  and  cost  summary 


tissstil 


CS  APPLICATION 

s  i 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 


AO 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


V 


$277.00 


2  Hot  water  reset  -  HW  Boiler 


4  Alarms  -  HW  Boiler 


TOTAL: 


0  0  0  3  $836.00 

0  0  2  0  $330.00 


G-1578 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 

09-Dec-95 

AJN/CWW 


BLDG:  7642 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

n  5 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

PRES  START:  f 

0 

o  : 

0 

o;  ! 

0 

0  l 

0 

PRES  STOP: 

24 

24  : 

24  ! 

24  ; 

24  L 

24 

24 

REQ  START:  _ 

o  l 

0  H 

0 

0 

0 

o  r 

0 

REQ  STOP:  L 

24  i 

24!  L 

24,  L 

24  _ 

24  [ 

24!  L 

24: 

Load  Factor:i  _ 0-80 


CFM-HTG:  _ 0 

P  CFM-CLG:  0 

|  %OA:j  0°/o 

i  %Area:|  0% 

\  CHILLER  CAP  (TONS):  ~0 

j  KW-TON:  O00 

|  BLR  CAP  INPUT  (BTUH):  2,424^000 

|  BLR  CAP  OUTPUT  (BTUH):|  1 ,939,200 


REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H 1C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED:| 

0 

HTG  HRS  SAVED:] 

0 

C/H  HRS  SAVED:; 

0 

mm 


HOAUHC: 


HOAUH: 


COAUHC: 


COAUC: 


HOAOHC: 


HOAOH: 


COAOHC: 


COAOC: 


DC  DUTY: 


0.17 


0.17 


DC  DEMAND: 


ECC: 


tom,:; 

VJ 

NSUCHC? 

0 

NSUCC: 

o; 

DDCCHC? 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0; 

OAR: 

5.67 

G-1579 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  Q1-94-D-0033 
LOCATION: FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  AJN/CWW 


7  Steam  Boiler  Monitoring 

- ~ - - - 


o 


$1,015.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7642 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 
i^oT  i  CONDITIONED  SOFT:! 


System  Type:j6 _ 

System  Name:  Small  air  cooled  chiller 
System  Number:  CH-1 


41,892; 

il  II  ~.  -  .  v  m&i  i 


Catagory  Number: 

Construction: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

i 

Weeks  of  Summer: 

20 

Uli®  $  \\ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

i  p; 

i  0 

Oj 

i  o 

!  o;  ; 

0'  i 

0 

PRES  STOP: 

!  24 

24! 

24 

24 

i  24  ! 

24 

24 

REQ  START: 

!  °: 

!  0  ! 

0| 

!  o 

0 

0  i 

0 

REQ  STOP: 

i _ 

24!  ! 

24 

24! 

24 

24  i 

24 

WSmMXmmmm 

Motor  HP:j 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG:  0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

74 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

!  BLR  CAP  OUTPUT  (BTUH):j 

0 

"required  present 

HR/YR  HR/YR 


CLG  HRS  ON: 

. .  . 

3,360 

.  i 

3,360 

HTG  HRS  ON: 

5,376; 

5,376 

H/C  HRS  ON: 

_ 1 

8,760; 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED r 


j»|I||||||P'. 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC:' 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

j  ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

i _ 0 

CHWR: 

17.5 

!  CNWR: 

t  .  .  .  . . . .  . 

0 

OAR: 

5.67 

G-1581 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:^7642  ^ 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

m  mm- 

. 

System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

Schedule  ST/SP 

O.OOj 

.00 

0.00 

Opt  ST ISP 

0.00; 

0.00 

ooq  ! 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.17: 

0.00 

0.00: 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.17 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00: 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,291.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

62.10; 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

!  4.00 

i  :  1  / 

1,291.50j 

0.00;  4.00 

-i,MCS  1  typical  system  point  and  cost  summary 

jfaUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

I  NO.  1  POINTS'  POINTS  POINTS  POINTS 

10 


11 

16 

42 


Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


0 

1 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


TOTAL:  2  0 


2  $1,481.00 


G-1582 


BUILDING  7644 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7644 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:i 


CONDITIONED  SQFT:| 


System  Type:  10 

System  Name:|Multizone  air  handling  unit 
System  Number:  AHU-1 


Catagory  Number: 


Construction: 

~5 BRICK  AND  CMU 


Use: 

BARRACKS 


Occupancy  HRS: 
10000-2400 


Weeks  of  Winter: j 
Weeks  of  Summer:' 


Occupancy  Days: 
M-F;  SAT-SUN 


SUN: 

MON: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

i  o 

0 

0; 

0 

0 

0 

0 

PRES  STOP: 

24 

24: 

| _ 24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

o:  L 

0 

REQ  STOP: 

1  24 

24 

24 

24 

24 

24  r 

24 

Motor  HP:  5.00 

HP  Effic:  0~82 


CONSTANTS 


Load  Factor: 
CFM-HTG: 
CFM-CLG: 

~ _ _ %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH)7 


REQUIRED  PRESENT 
iHR/YR  iHR/YR 


CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


HOAUHC 
HOAUH 
COAUHC 
COAUC 
HOAOHC 
HOAOH 
COAOHC 
COAOC 
DC  DUTY 

IxTdemand 

ECC 

ECHC 

NSUCHC 

NSUCC 

DDCCHC 

DDCCC 


CLG  HRS  ON:' 

3,360 

3,360 

NSC: 

20000 

HTG  HRS  ON: 

5,376 

5,376 

DDCH: 

33900 

H/C  HRS  ON: 

8,760 

8,760 

OPT: 

1 - : - 

0 

CHWR 

CNWR 

OAR 


0 

0 

0 

0 

^0 

^  0 
0 
0 

0.17 

0.17 

0 

0 

0 

0 

0.0000556 

0.000147 


G-1583 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 
Y  £!AI  CIII  ATlfiW^SI IMM ARY 


System  Type: 

10 

System  Name: 

Muitizone  air  handling  unit  | 

System  Number: 

AHU-1  j 

Schedule  ST/SP 

0.00 

.00 

0.00; 

Opt  ST/SP 

0.00 

0.00 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit; 

7.46 

0.00 

1 

0.00! 

Night  Setback 

0.00 

o.oo; 

50.77; 

Sub  Total 

7.46 

0.00 

50.77| 

Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

--  :•  totaL-x^I: 


0.00 

2,456.71 

“~ooo~ 

0.00 

0.00 

0.00 


2,456.71]  4 


TYPICAL  SYSTEM  POINT  AND  MM 


umcs  application  llliilliji;:;; 

POINTS 

Scheduled  start/stop  control  -  AHU;  1 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU  0 

Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

Outside  air  damper  economizer  0 

control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU  0 


TOTAL: 


DO  .  ao:S|Wdi  l  AT  ■  .  COST 

POINTS  POINTS  POINTS  -  POINTS 

~  1  0  .  0  T  $348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1584 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-SeP-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS  _ 


BLDG:  7644 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

^HU-2 

mum 

|Catagory  Number: 

Construction: 

Occupancy  HRS: 

Occupancy  Days:  | 

i  5 

BRICK  AND  CMU 

iBARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

_ i 

Weeks  of  Summer:j 

20 

_ 

SUN:  MON:  TUE: 

lilijlllll 

“  s 

WED: 

m  .  ■  | 

*  1 '  i 

THUR: 

FRI:  SAT: 

PRES  START:  !  0l 

0|  l 

a  : 

0;  , 

o 

0  1  0! 

PRES  STOP:  j  24 

24!  [ 

_ 24  L 

24 

24 

24  !  24 

REQ  START:  !  0| 

0  ! 

0 

0! 

0 

i  o  !  o 

REQ  STOP:  i  24 

24! 

24!  ! 

24 

24 

1  24  24 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

5,044 

CFM-CLG: 

5,044 

%OA: 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS): 

0 

KW-TON:! 

0.00 

“BLR  CAP  INPUT  (BTUH): 

0 

“BLR  CAP  OUTPUT  (BTUH): 

0 

Wit  v y-y" . • 

■H 

lit,:' 

REQUIRED 

PRESENT 

|HR/YR 

HR/YR 

CLG  HRS  ON: 


3,360; 


HTG  HRS  ON: 


5,376; 


H  1C  HRS  ON: 


8,760, 


3,360 

5,376: 

8,760, 


CLG  HRS  SAVED: _ 0 

HTG  HRS  SAVED:!  o! 

C/H  HRS  SAVED?  0; 


/ 


CONSTANTS 

JgjlS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

|  NSUCC:; 

0 

1  DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

\~  NSC:  _ 

20000 

DDCH: 

33900 

OPT:; 

0 

CHWR:; 

17.5 

CNWR:; 

o~ 

OAR:| 

5.67 

G-1585 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7644  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

iS5« 

mxm  !  Mtyyr 

Schedule  ST/SPj 

o.ooj 

o 

o 

o.oo; 

Opt  ST/S P 

0.00| 

o.oo; 

§ 

o 

Duty  Cycle 

_ 

0.00; 

o.oo; 

0.00! 

Demand  Limit 

7.46; 

0.00 

0.00 

Night  Setback' 

0.00 

0.00 

50.77; 

Sub  Total 

7.46 

0.00 

50.77; 

Economizer 

0.00 

0.00 

0.00! 

Ventiiation/Recirculation 

o.oo; 

0.00 

0.00 

DDC  Control 

0.00 

2,456.71 

86.06 

HW  OA  Reset 

i 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00  0.00  0.00 


Remote  Monitoring, i 
Maintenance,  Run  Time, 


5.00 


TOTAL  1  -  “ 

2*456.71; 

136.83 

5.00 

anp  cost  ; 

UMCS  APPLICATION  .  DO  AO  DI  AI 

^  POINTS  POINTS  POINTS  POINTS 

S.'QXX'  : 

COST  . 

18 

Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

0 

0 

i 

$348.00 

29 

Direct  digital  control  -  MZ  AHU  0 

7 

0 

8 

$3,378.00 

33 

Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

1 

0 

0 

$272.00 

35 

Outside  air  damper  economizer  0 

control  -  MZ  AHU 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU  0 

0 

1 

0 

$112.00 

IpS 

TOTAL:  t  .. 

1 

i vk'ir* ' X'-" ; Sti 

$4,509.00 

G-1586 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7644 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


System  Type:  10 

System  Name:  Multizone  air  handling  unit 
System  Number:  AHU-3 


CONDITIONED  SQFT:j 


W9I 


Category  Number:  Construction: 

5  BRICK  AND  CMU 


Use: 

BARRACKS 


Occupancy  HRS: 
“0000-2400 


{Occupancy  Days: 
IM  F;  SAT-SUN 


Weeks  of  Winter.! 

- L 

Weeks  of  Summer:' 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

01 

o: 

0: 

!  o 

0 

0 

o' 

PRES  STOP: 

24: 

i  24 

24i 

i  24 

24 

24: 

24 

REQ  START: 

o; 

i _ o  i 

o; 

i  o 

0 

o 

!  0 

REQ  STOP: 

24 

1  24  ! 

24 

I  24 

24 

24 

24 

CFM-HTG:  5,044 

CFM-CLG:  5,044 

%OA:  0% 

%Area7  17% 

CHILLER  CAP "(TONSjT  0 

KW-TON:  0.00 

BLiTCAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 


HTG  HRS  ON:  5,376  5,376 


H/C  HRS  ON: 


CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 


HOAUHC: 

*  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY:! 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

P  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1587 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


Schedule  ST/SP 
Opt  ST/SP 

_ Duty  Cyclej 

Demand  Limit 
Night  Setback 

Sub  Total _ |_ 

Economizer 
Ventilation/RecirculationJ 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time,  j 
and  Safety  Alarms 


0.00 

0.00 

0.00 

2,456.71 

0.00 

0.00 


2,456.71 


136.83! 


luwSif:  UMCS  APPLICATION  DO  1  AO  '  '  "  D1  *  i 

h[  POINTS  POINTS  POINTS 


|  -  '  pap  '  *  |  .  •  •  *  ’ 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


}%iiS c£ ^ 


TOTAL: 


w»'S.,5!5;.v  *‘-i 


$348.00 


$3,378.00 

$272.00 


$399.00 


$112.00 

14509.00 


G-1588 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 
ill  15,201!  f  CONDITIONED  SOFT:!- 


Motor  HP: 

i 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

5,044 

CFM-CLG: 

5,044 

%OA: 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HTG  HRS  SAVED:  Oj 

C/H  HRS  SAVED:  0 


CONSTANTS 

1  ;  ■' 

j  HOAUHC: 

•  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

1  NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

|  DDCH: 

33900 

OPT:: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1589 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7644 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-4 

L-Ji!  IIMjIJ 

!§§||g|s 

PHMMSMSKK sqs: 

pw;;f 

Schedule  ST/SP 

o.ooj 

.00 

0.00 

OptST/SP 

o.oo; 

0.00 

0.00 

Duty  Cycle 

o.oo: 

0.00 

0.00 

Demand  Limit' 

7.46; 

0.00 

0.00 

_ 

Night  Setback' 

o.oo! 

0.00 

1 

50.77, 

Sub  Total 

7.46 

o.oo: 

50.77: 

Economizer 

0.00 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

o.oo: 

DDC  Control 

0.00 

2,456.71 

_ 

86.06 

HWOA  Reset 

0.00 

0.00 

o.oo; 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 


0.00 


0.00' 


0.00 


Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

I 

1 

5.00 

/  ; 

l  .  ■'/  -TOTAL  -V  ^ 

7M 

2,456.71 

136.83 

29 

33 

35 

40 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 


Maintenance  (filter)  alarm  -  AHU 

TOTAL: 


0 

0 

0 

0 


7 

1 

0 

0 


0 

0 


8 

0 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


1  11  $4,509.00 


G-1590 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY :  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7644 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,201! 


CONDITIONED  SQFT:j 


System  Name: 

Multizone  air  handling  unit 

System  Number: 

^HU-5 

Catagory  Number:  Construction: 

aBSJaas:<>Kas  -  =■»*»  *u>»^ - 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5|BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32- 

- 1 

Weeks  of  Summer: 

20 

I  -v.'  :  ;; : . . 

TUB:  WED:  THUR: 


PRES  START: 

0 

:  .Pi  L 

oi  r~ 

0 

Oi 

0  ! 

0 

PRES  STOP: 

24 

24;  I 

24  [ 

24; 

.24 

24  ! 

24 

REQ  START: 

0 

0  ! 

o  L_ 

O' 

~P  ’ 

0  l_ 

0 

REQ  STOP: 

24 

24!  j 

24!  H 

24 

24  ; 

24; 

24: 

-  ‘  'M  ‘  '  «  .  ’  -  '  ^  ‘  _ 


Motor  HP: 

7.50; 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

6,900 

CFM-CLG: 

6,900 

%OA: 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS):  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

[  [REQUIRED  i 

PRESENT  l 

I  !HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360: 

3,360: 

r  HTG  HRS  ON: 

5,376! 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

|  CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH:  0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC:! 

0 

ECHC: 

0 

NSUCHC: 

0 

1 

NSUCC: 

0 

DDCCHC: 

_ _ _i 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

j 

CHWR: 

17.5 

i 

CNWR: 

0 

i 

OAR: 

5.67 

G-1591 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


*  ^ !  i  -  .  .  ~  i 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-5 

18  Scheduled  start/stop  control -AHU;  10  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU  0  7  0  8  $3,378.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 


35  Outside  air  damper  economizer  0  0  0  2  $399.00 

control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU  0  0  10  $112.00 


G-1592 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7644 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

Building  UA: 

1 5,201  j 

CONDITIONED  SOFT::  41 ,892 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-6 

M3MTI  233S1SI5I31 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5|BRICK  AND  CMU 

BARRACKS 

10000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

2°; 

IYSTEMOPERA 

TWG$ 

CHEDUI 

iHU 

siisi 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0! 

O’ 

1  o  L 

0,  u 

0 

PRES  STOP: 

| _ 2 4 

24 

24 

24 

24:  _ 

24 

24 

REQ  START: 

I  0 

0 

0 

!  o 

o  ~ 

0 

a 

REQ  STOP: 

24 

24 

24 

24 

24 

24  | 

24 

Motor  HP: 

s . ? 

:■  :'v>.  . ■:  :-:b .. 

7.50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

6,900 

CFM-CLG: 

6,900 

%OA: 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

MiscmnjiOhldN§ 

REQUIRED  IPRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360  3,360 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED: 


HTG  HRS  SAVED: 


C/H  HRS  SAVED: 


con$tant$ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

i  NSUCC: 

0 

i  DDCCHC: 

1 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT:; 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1593 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7644 


mmmimm 

i wsa^Smm 

1KP 

*  A  “  . . . 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-6 

ajiwM'Tf 1  r 

^ m§ 

Si 

W®pIESpiI: 

1—ii 

Schedule  ST/SP 

0.00 

.00 

0.00 

| 

Opt  ST/S P 

0.00 

OOOj 

0.00; 

! 

Duty  Cycle 

0.00 

0.00! 

0.00 

i 

Demand  Limit 

10.99; 

0.00 

0.00 

Night  Setback 

o.oo! 

o.oo! 

50.77 

Sub  Total 

10.99! 

0.00: 

50.77; 

Economized 

— - „j 

o.oo; 

0.00: 

0.00 

Ventilation/Recirculation 

- - - 

o.oo; 

0.00 

0.00 

DDC  Control 

0.00 

~  3,360.69 

86.06 

HWOA  Reset' 

— 

0.00 

o.oo! 

o.oo; 

Chilled  Water  Reset 

0.00 

o.oo; 

0.00 

Condenser  Water  Reset 

0.00; 

0.00 

0.00 

Chiller  Demand  Limit 

- I _  _ L 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

1 

5.00 

and  Safety  Alarms 

i 

i 

10.99! 

3,360.69 

136.83 

!!W/  V/^&OOj 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


0 

0 

0 

0 


7 

1 

0 

0 


0 

0 

0 

1 


8 

0 

2 

0 


-It': 


Mi 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1594 


G-1595 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7644 


System  Type: 
System  Name: 
System  Number: 


^  _  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

INERGYCALCULATION  SUMMARY  .  / 


|Small  hot  water  boiler 
jBLR-1 


1406-001 

16-Sep-95 

AJN/CWW 


Schedule  ST/SPj 
Opt  ST/SP| 
Duty  Cycle! 
Demand  Limit; 

_ Night  Setback^ 

Sub  Total _ 

Economizer 

Ventilation/Recirculation: 

DDC  Control 
HWOA  Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

;  TOTAL  I 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION  DO  AO  D,  AI 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 


$277.00 


2  Hot  water  reset  -  HW  Boiler  0  0  0  3  $836.00 

4  Alarms  -  HW  Boiler  0  0  2  0  $330.00 

TOTAL:  2  0  2  3  $1,443.00 


G-1596 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7644 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,201 


CONDITIONED  SOFT:! 


41,892 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

Catagory  Number: 

Construction: 

mmmmmmmmmL  •  ; „  » «  m  mm  wm  a 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

|M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

Mmmmm 

TtNGS< 

3*asie«5s»« Mak 

SUN: 

MON: 

tueT 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

I  0j 

!  o  r 

o! 

;  0 

i  0 

!  0 

0: 

PRES  STOP: 

i  24 

24  ! 

24! 

:  24 

24 

24 

24 

REQ  START: 

!  o 

a  1 

o! 

0 

0 

0 

0 

REQ  STOP: 

1 _ 24  ( 

24!  [ 

24 

24: 

24 

i _ 24 

24 

pa?  a 

Motor  HP: 

.  -  0.00; 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG:] 

0 

%OA: 

0% 

%Area:  0% 

CHILLER  CAP  (TONS):  0 


KW-TON: 


o.oo! 


BLR  CAP  INPUT  (BTUH): 

2,424,000 

BLR  CAP  OUTPUT  (BTUH):j 

1,939,000 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376j 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC:  0 

HOAOH: 

0 

COAOHC: 

0 

COAOC:  0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

L. . . . 

0 

NSUCHC: 

0 

NSUCC: 

0; 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

CHWR: 

17.5; 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  AJN/CWW 


BLDG:  764 4 

r  ’ 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


ENERGY  CALCULATION  SUMMARY 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

_ _ _ 

System  Number: 

BLR-2  j 

MH/yr 


Schedule  ST/SP| 

_ OptST/SP 

_ Duty  Cycle 

Demand  Limit 
Night  Setback 

Sub  Total _ | 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


\ 

3 


7  Steam  Boiler  Monitoring 


ill  POINT  ANDCOS5T  SUMMARY 

Sfes  SB 

DO^  AO  m 


1  0  3 


; t  t”  >  ;  :  ^  Iff  Jjiyfii  WR 


$1,015.00 


M.015.00 


G-1598 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

l  ° 

0] 

!  0; 

0 

0 

t  0 

o! 

PRES  STOP: 

!  24: 

24 

24 

24 

24 

24 

i _ 24: 

REQ  START: 

!  o 

0 

0 

0 

0 

i  o! 

i  o 

REQ  STOP: 

i  24! 

24 

24 

_ 24 

24 

i  24 

i  24 

Motor  HP:i 

_ HPEffic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG:| 

%oaT 

%Area: 

CHILLER  CAP  (TONS):! 

_  ^  T0N: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


CLG  HRS  ON:; 

3,360 

3,360 

HTG  HRS  ON:| 

5,376; 

5,376: 

H  1C  HRS  ON:; 

8,760 

8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0| 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

!  0 

NSUCC: 

0 

fT  DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

I  CNWR: 

0 

OAR: 

5.67 

G-1599 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7644 


BUILDING  NAME: 


ENL  BARRACKS  W/O  DIN 


System  Type: 

6 

j 

System  Name: 

Small  air  cooled  chiller 

; 

System  Number: 

CH-1 

Schedule  ST/SP 

0.00 

.00 

0.00 

OptST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

t.73 

0.00 

0.00] 

Night  Setback 

0.00 

0.00 

o.oo: 

Sub  Total 

1.73 

0.00 

o.oo; 

Economizer 

0.00 

0.00 

o.oo; 

Ventilation/Recirculation 

o.oo; 

0.00 

0.00 

DDC  Control 

0,00 

0.00 

0.00 

HW  OA  Reset 

0.00; 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,291.50 

0.00 

Condenser  Water  Reset 

o.oo: 

0.00 

o.oo; 

Chiller  Demand  Limit 

62.10; 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

I 

4.00 

and  Safety  Alarms 

,  63.84| 

W-\  1,291.50] 

0.00 

— - ■■  ■  ' - . . if 

4.oo: 

/v; 


11 


*§§; 


»i 


-Jb%-’V^‘COST-  ‘ 

-^POINTS  POINTS  POINTS  ISHI :  1  v .  -  ‘ 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 


$386.00 


$664.00 


16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 

TOTAL: 


0 

1 


0 

0 


2 

0 


0 

0 


$281.00 

$150.00 


$1,481 .00 


G-1600 


BUILDING  7646 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

01-94-D-0033  DATE:  16-Sep-95 

-EY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7646 


Building  UA: 


S?  l  ft  k 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 
15,201 1  j  CONDITIONED  SQFT^ 


.  ~N, 


System  Type:  10 

System  Name:  Multizone  air  handling  unit 
System  Number  AHU-1 


'vYV'T-'' 

I  I : 


atagory  Number:  Construcbon: 

5BRICK  AND  CMU 


BARRACKS 


Occupancy  HRS: 
0000-2400 


Occupancy  Days: 
M-F;  SAT-SUN 


Weeks  of  Winter: | 
Weeks  of  Summer:1 


PRES  START:  |  0 

PRES  STOP:  j _ 24. 

REQ  START:  j  0 

REQ  STOP:  24 


TUET . WED: 


0 

0|  1 

0 

0 

0 

24 

24! 

24 

!  24' 

24; 

!  o 

0!  i 

0 

L  o 

0 

i _ 24 

_ 24  L 

24 

24 

24; 

Motor  HP: 
HPEfficT 
Load  Factor:; 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BT U H): 


■  "  . :  ■  : 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

3,360  3,360 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0; 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC:  0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

_ 0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

_ i _ 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1601 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7646 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


'  I  -  V ' f  ” 


System  Type: 

To  i 

System  Name: 

Multizone  air  handling  unit  i 

System  Number: 

AHU-1  1 

Schedule  ST/SP 
~  Opt  ST/SP' 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ ]_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time,  I 
and  Safety  Alarms 


£  .LL 

.00! 

0.00 

0.00 

0.00 

(Too 

0.00 

aoo 

o.oo 

2,456.71 

aoo 

aoo 

o.oo 

aoo 


2,456.71]  / 


IIMCS 


mmm system  point  and  cost 


■ICOST 


POINTS:  5  POINTS POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control -MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


TOTAL: 


1  11 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1602 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7646  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type:  10 

System  Name:|Multizone  air  handling  unit 


System  Number:'AHU-2 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o! 

!  o:  [ 

oi 

!  o 

| _ o 

o 

0! 

PRES  STOP: 

| _ 24 

24  r 

24 

24; 

r . 24 

24 

24 

REQ  START: 

1  0 

0  [ 

0 

0 

0 

~o  r 

0 

REQ  STOP: 

24 

!  24  i 

24 

i  24 

24 

_ 24 

24 

\ . "* . Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

5,044 

CFM-CLG: 

5,044 

%OA: 

0% 

%Area: 

17%; 

CHILLER  CAP  (TONS):; 

0, 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

6; 

CLG  HRS  SAVED:  0| 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:!  0 


%  \  . 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR:: 

5.67 

G-1603 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7646 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

Schedule  ST/SPj 
Opt  ST/SPl 

_ Duty  Cycle! 

Demand  Limitj 
Night  Setback! 

Sub  Total _ 

Economizer 

Ventilation/Recirculation; 

DDC  Control 
HW  OA  Reset; 
Chilled  Water  Reset 
Condenser  Water  Reset; 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

:  ~  TOTAL 


-L  ■  r . : . 

.00; 

o.ooj 

o.ooj 

0.0q 

0.00 

0.00 

o.oo; 

o.oo: 

2,456.71 

0.00 

0.00 

0.00 

0.00 


2,456.71! 


MBtu/yr 


136.83P 


mmm 


TYPICAL  SYSTEM  POINT  AND  COST®  flllliYl 


BfiCSj 
CTEfc 

o. 


iHHS  ' 

UMCS  APPLICATION  DO 


mi AOS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


■y pj:  '•<£  ^  ft* 

IllllilllM 


TOTAL: 


*  -  p-  ip  - V '  ' 


WiSatliB 


POINTS  POINTS  POINTS  POINTS 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1604 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7646 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

1 5,201  j  f  . 


CONDITIONED  SOFT:! 


41,892 


•■i ' .  aL  •  i ,  '  ■  :  ■  . 


Category  Number 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

BRICK  AND  CMU 

BARRACKS 

10000-2400 

M-F;  SAT-SUN 

|  Weeks  of  Winter:j 

32; 

Weeks  of  Summer: 

20| 

MmmpmffimwcHEmi 

£  ¥|;^v-/r;  *”  ;-  g  i  ;?* 

i  S5- 

mam 

SUN:  MON: 

TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  ;  0  !  0;  [ 

0  |  0 

o; 

0 

0 

PRES  STOP:  24  24 

24;  j  24 

24 

24 

24 

REQ  START:  0  0  [ 

o 

o 

0i 

0 

0 

REQ  STOP:  24  24 

V 

CM 

CM 

24 

24 

24 

iSilSS^ : 

CONSTANTS  , 

Motor  HP: 

5.00 

HOAUHC: 

0 

HP  Effic: 

0.82 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

5,044 

COAUC: 

0 

CFM-CLG: 

5,044 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

17% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0; 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

fMmmmimms  ■+  ■  ' 

NSUCC: 

0 

.  ■'  """  . . 

DDCCHC: 

0.0000556 

REQUIRED  IPRESENT  1 

j  iHR/YR  IHR/YR  | 

DDCCC: 

0.000147 

CLG  HRS  ON:  3,360 

3,360 

NSC: 

20000 

HTG  HRS  ON:!  5,376 

5,376 

DDCH: 

33900 

H/C  HRS  ON:  8,760! 

8,760: 

i 

OPT: 

0 

CHWR: 

17.5 

CLG  HRS  SAVED:;  0: 

CNWR: 

o 

HTG  HRS  SAVED:  0 

OAR: 

:  5.67 

C/H  HRS  SAVED:  0 

G-1605 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7646 


^  ^BUIL^lINg  ^AME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

10  '  “  I 

System  Name: 

Multizone  air  handling  unit  i 

System  Number: 

AHU-3  ; 

Schedule  ST/S P 
OptST/SP 
Duty  Cycle 
Demand  Limit 


Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


iafiife 


!ms ms 


2,456.71 


136.83 


mm 


Night  Setback! 

o.oo: 

0.00; 

50.77! 

Sub  Total 

7.46 

0.00 

50.77 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,456.71. 

86.06 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00: 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

5.00 

mm 

KPcs'if 

RfOTiNf' 
E  NO.'S 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


c-SiSi 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


i  TOTAL:  .  J 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1606 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7646 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type:  10 

System  Name:  Multizone  air  handling  unit 
System  Number:AHU-4 


CONDITIONED  SQFT:| 

-  r  ^  ^ 

SlSlii&iit 


41,892 


Catagory  Number:  Construction: 

Use: 

5  BRICK  AND  CMU 

BARRACKS 

Occupancy  HRS: 
0000-2400 


Weeks  of  Winter:; 

32 

Weeks  of  Summer:! 

20 

Occupancy  Days: 
M-F;  SAT-SUN 


^  ■ '  p| p  ■■ 


sum  nmm 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

!  0: 

0| 

0: 

!  o!  1 

0 

0 

PRES  STOP: 

24 

24 

24 

24i 

[  24!  | 

24 

24 

REQ  START: 

0 

o: 

0 

oi 

!  0!  ; 

0 

0 

REQ  STOP:  ! 

24j 

1  24 

24 

24 

24;  i 

24  : 

24 

Inputs 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

,  Load  Factor:; 

0.80 

CFM-HTG: 

5,044 

CFM-CLG: 

5,044 

%OA: 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

;  BLR  CAP  OUTPUT  (BTUH): 

0 

•  •  ,V.  • 


REQUIRED 

HR/YR 


[PRESENT 

HR/YR 


i 

CLG  HRS  ON: 

3,360 

3,360; 

, 

HTG  HRS  ON: 

5,376 

5,376: 

H/C  HRS  ON: 

8,760; 

8,760 

CLG  HRS  SAVED: 
HT  GHRSSA  VED : 
C/H  HRS  SAVED: 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

i 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

j 

NSC: 

20000 

i 

|_ _ 

DDCH: 

33900 

OPT: 

0 

| 

CHWR: 

17.5 

CNWR: 

0 

| 

OAR: 

5.67 

G-1607 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7646 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

»s®Sgy 

. 

. . 

- ...... -A-  <— ■ . ■: 

System  Type: 

10  ~ 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-4  | 

kWhfyr  >'  CftfSB 

Schedule  ST/SP 

0.00] 

.00 

o.oof 

Opt  ST/SP 

O.OOj 

0.00 

o.oo! 

Duty  Cycle 

o.oo; 

0.00 

o.oo] 

Demand  Limit 

7.46 

o.oo! 

0.00 

Night  Setback 

ootf 

- — _ i _ 

0.00; 

50.77; 

Sub  Total 

7.46 

0.00 

50.77 

Economizer 

- __ — 

0.00; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,456.71 

86.06 

HW  OA  Reset 

0.00; 

0.00 

0.00 

Chilled  Water  Reset 

0.00; 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

o.oo; 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

5.00 

and  Safety  Alarms 

j 

/ 

l  TOTAL 

I?:  ;  '  >:  7.46 

2,456.71 

136.83  ,  5.00 

»CSTAjPL|CATIO|f^ 


POINTS  POINTS  POINTS  L 

mrrhnr,r.'lrr^-':"-fr:T  f  V'  *  ~  ^  '  :,"V  •' % 7 '  ~^C  )V>»  \  -  '\C 


COST 


18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

29 

Direct  digital  control  -  MZ  AHU 

0 

7 

0 

8 

$3,378.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35 

Outside  air  damper  economizer 
control  -  MZ  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

TOTAL:  18 


$4,509.00 


G-1608 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7646 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,201 

CONDITIONED  SQFT: 

41,892 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-5 

Category  Number: 

Construction: 

Occupancy  HRS: 

Occupancy  Days: 

5 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

1  Weeks  of  Winter: 

32] 

|  Weeks  of  Summer: 

20; 

Mr 


SUN: 


MON: 


TUE:  WED:  THUR: 


FRI: 


■MB 

SAT: 


PRES  START: 

0 

0;  i 

0  L 

0  L 

0  r 

o!  !' 

0 

PRES  STOP: 

24:  ] 

24  : 

24!  i 

24|  | 

24,  r 

241  L 

24 

REQ  START: 

0  1 

0 

0:  i 

0!  L 

0i  L 

O'  ! 

0^ 

REQ  STOP: 

24  ; 

24  r 

24:  ; 

24,  |_ 

24]  L 

24  ; _ 

24 

Motor  HP: 

‘  7.50 

HP  Effic:; 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

6,900 

CFM-CLG: 

6,900 

%OA: 

0%; 

%Area: 

17% 

CHILLER  CAP  (TONS):!  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH):; 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

feUia.CAOpATIQM^iSigJjr . 

REQUIRED  IPRESENT 

HR/YR  IHRATR 

CLG  HRS  ON: 

3,360|  3.360, 

HTG  HRS  ON: 

Li ir*  udc  r\ii . 

5,376  5,376 

0  -7 en  q  ?cn! 

CLG  HRS  SAVED:!  0| 

HTG  HRS  SAVED: 

o! 

C/H  HRS  SAVED:! 

_ 1 _ _ _ 

0 

jSQN||^NTri;| 


i  HOAUHC: 

’  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC:  0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147; 

NSC: 

20000 

DDCH:, 

33900 

OPT: 

0 

CHWR:i 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1609 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7646 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

SUMMARY 


' '  SI: 


jMultizone  air  handling  unit 
iAHU-5 


ScheduteST/SP 
Opt  ST/SP 
Duty  Cycle 

_ Demand  Limit 

Night  Setback 

Sub  Total _ F 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  r 


;  £ 


0.00 

3,360.69 

~0.00 


MBtu/vr 


mm 


3,360.691 


UMCS 

FUNCTN 

NO. 


<W%f  “0 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


I  ouiviivimim 

-v-  ®  * 
SSBRSSrT?  *33  r  X 

DI  AI  COST 

POINTS  POINTS 

0  1  $348.00 


$3,378.00 

$272.00 


$399.00 


$112.00 


TOTAL: 


-  "  $4,509.00 


G-1610 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7646 


Building  UA:1 


iHiaam&it 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 
j  CONDITIONED  SQFT:I 


System  Type:  10 

System  Name:  Multizone  air  handling  unit 
System  Number:lAHU-6 


Catagory  Number:  jConstruction: 

5  BRICK  AND  CMU 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20! 

jUse: 

BARRACKS 


41,892 


■; 


jOccupancy  HRS: 
10000-2400 


Occupancy  Days: 
lM-F;  SAT-SUN 


SUN:  MON:  TUE:  WED:  THUR: 


PRES  START:  L 

O1 

1  o  : 

0!  n 

oi 

i _ 0  : 

0  i 

PRES  STOP:  l_ 

24! 

24 

24|  i 

24 

!  24'  : 

24  | 

24 

REQ  START:  P 

oi 

01  ! 

0  L 

0! 

0  1 

0;  5 

0 

REQ  STOP:  P 

24 

24:  r 

24 

24 

24. 

24:  L 

24 

Motor  HP: 

HP  Effic: 

Load  Factor: 

I  CFM-HTG: 

;  CFM-CLG: 

%OA: 

| - : - 

%Area: 

CHILLER  CAP  (TONS):| 
KW-TON: 

BLR  CAP  INPUT  (BTUH): 

BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

HR/YR 


PRESENT 

Ihr/yr 


CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760] 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


CONST 

x.-. 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC:  0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

j 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

1 _ 

CNWR: 

0 

l 

[_ . 

OAR: 

5.67 

G-1611 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7646 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

4.*  -j-  ^ ^  ma ^ 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit  j 

System  Number: 

AHU-6 

Schedule  ST/SP 

_ Opt  ST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ l 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


* 

i:  zmMmmmmsmm 

0.00 

..r, a... ....... ^V.., ^ 

.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

10.99 

_ 1 _ 

0.00 

0.00’ 

o.oo! 

0.00' 

50.77: 

10.99 

0.00 

50.77 

o.oo| 

0.00 

O.OOj 

0.00 

0.00 

o.oo! 

0.00 

3,360.69 

86.06; 

0.00 

0.00 

0.00' 

0.00 

o.oo; 

0.00 

o.oo; 

0.00 

0.00 

0.00 

0.00 

0.00 

mum 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 


Maintenance  (filter)  alarm  -  AHU 

-  .  4  4>:  :  V  '  Ih iiS&si. 


1  8  1 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

5m^09.00 


G-1612 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7646  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


iYSTEM  QPE& 

VTING  S 

mm 

LE 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

MSI 

SAT: 

PRES  START: 

!  0! 

o 

0 

i  0 

;  0i 

!  0 

!  0 

PRES  STOP: 

24; 

24 

24 

24; 

24 

24 

24: 

REQ  START: 

0; 

0 

0i 

0 

o; 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

;  24 

Ml 

> 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

BLR  CAP  OUTPUT  (BTUH): 

2,350,000 

t 

jaOURS  CALCULATIONS  § 

REQUIRED  PRESENT  i 

iHR/YR 

HR/YR  j 

CLG  HRS  ON: 

3,360  3,360 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED:  0 


HTG  HRS  SAVED: 

o 

C/H  HRS  SAVED: 

o 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

_ 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

i 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

j- 

CHWR: 

17.5 

i _ 

CNWR: 

0 

OAR: 

5.67 

G-1613 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7646 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN  _ 

"  ^  "  '■  v  w  . 'v . y*~*~*~™-* 

System  Type: 

1  j 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1  1 

i 

■assail 

-  ■  NIH/yr  . 

Schedule  ST/SP 

o.ooj 

.00 

o.ooj 

OptST/SP 

0.00 

o.ooj 

o.ooj 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00 

o.oo: 

o.ooj 

Night  Setback 

0.001 

0.00 

o.oo; 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

o.oo; 

0.00 

o.oo: 

Ventilation/Recirculation 

_ ; _ 

0.00 

o.oo: 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

16.66 

Chilled  Water  Reset 

0.00 

o.oo: 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

j  4.00 

1 

TOTAL  -  : rv  I  - 

0.00 

j  '  '?v. 

o.oa 

16.66  ''TV  4.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

FUNCTNj  UMCS  APPLICATION  DO  AO  DI  AI  COST 

:  points,  points  points  points  :  : 

1  Scheduled  start/stop  control  -  HW 

2 

0 

0  0  $277.00 

Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 


2  Hot  water  reset  -  HW  Boiler 


0  0 


0  3  $836.00 


4  Alarms  -  HW  Boiler 


$330.00 


G-1614 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

AJN/CWW 


BLDG:  7646 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,201 


CONDITIONED  SOFT:! 


41, 892- 


■"  >■  i  1 1  k  1  sA}  i.A\  i  1  L^J  %  i 

■'vir'vJBjW.  H.  :  • 

System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5|BRICK  AND  CMU 

IBARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer:’ 


20' 


STEMOPER/ 

iTINGS 

Ch 

IEDUL 

i  t  -V 

4 j  i !3 

WED:  THUR: 

4  C  ^  '  w  h?J  &  ~  4  :  ‘  :> 

FRI:  SAT: 

SUN: 

*, .  jsm&S&ubwT 

MON: 

TUE: 

PRES  START: 

!  0: 

0  ! 

0 

0 

0 

o 

o 

PRES  STOP: 

24 

j 

24 

24 

24 

24 

24  !  24 

REQ  START: 

0; 

o  ; 

0 

;  o 

o  L 

0  1  0 

REQ  STOP: 

24| 

‘  24  [ 

24 

i  24  ; 

_ 24  ■ 

24  j  24 

ssz  sjss 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

ggi; 

Motor  HP: 

0.00 

1 

HOAUHC: 

0 

HP  Effic: 

0.00 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

: 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

2,424,000: 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

1,939,000; 

ECC: 

0 

ECHC: 


NSUCHC:  0 

NSUCC:  0 

DDCCHC: 

0.0000556; 

DDCCC: 

0.000147 

NSC: 

20000; 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1615 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE*  09-D6C-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


Bllhj: 


Steam  Boiler  Monitoring 


$1,015.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7646  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


■ . . . . 

I—  i  M  mi  mm 

System  Type:  6 


System  Namei  Small  air  cooled  chiller 
System  Number:  CH-1  _ 


Weeks  of  Winter: 

32l 

Weeks  of  Summer:! 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

Oi 

...  i 

o! 

o; 

i  0|  1 

oi 

o; 

PRES  STOP: 

24 

24; 

24? 

24 

:  ”  24  [ 

24  : 

24 

REQ  START: 

I  0,  i 

0:  j 

o; 

0: 

0;  [ 

o!  i 

o 

REQ  STOP: 

i _ 24  ; 

24  f 

24 

24 

24  1 

24!  ; 

24 

iHSIP  1 R3  -  *"r' 

Motor  HP: 

3.00 

HP  Efflc: 

0.79 

i  Load  Factor: 

0.80 

i  CFM-HTG: 

0 

CFM-CLG: 

0 

%OA:  _ 0% 


%Area: 

_  _  i _ 

0% 

CHILLER  CAP  (TONS): 

84 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 

iuSycffijcffiaiiows* 


REQUIRED  PRESENT  ] 

HR/YR  HR/YR 

CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5.376  5,376 

H/C  HRS  ON 

8,760:  8,760 

CLG  HRS  SAVED 

!  0; 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

CONSTANTS 


‘ | ■  | : | 


HOAUHC: 

■  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

_ i 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1617 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7646 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Small  air  cooled  chiller 

cFm 


Schedule  ST/SP 

_ Opt  ST/SP  ~ 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 

Ventilation/Recirculation: 

DDC  Control 
HW  OA  Reser 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms' 
mi  TOTAL  T 


0.00 

1,470.00; 

”  o.oo 
o.oo 


1,470.00! 


i  i . 1 


mm 


UMCS  APPLICATION 

Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


It.  '  ■  ■■  --  - 

1  ^  r>  _ 


TOTAEs 


POINTS  POD^;k)INTS  POINTS 


.Seans 


$386.00 


$664.00 


$281.00 

$150.00 


$1,481.00 


G-1618 


BUILDING  7648 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 

BLDG:  7648  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN _ 

f - - Building  UA:j  1^2011  j  CONDITIONED  SQFT:I  4 


Building  UA:i 


jCatagory  Number: 


Construction: 

5  BR1CK  AND  CMU 


Use: 
'BARRACKS 


Occupancy  HRS: 
0000-2400 


Occupancy  Days: 
_M-F;  SAT-SUN 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  o 

o  ; 

0 

i  0! 

i  o 

o; 

o; 

PRES  STOP: 

24 

24 

24 

!  24 

24 

24 

24 

REQ  START: 

1  o 

1  0  ! 

0 

0 

0 

0; 

0 

REQ  STOP: 

24 

24  r 

24 

24 

24 

24 

24 

1  Motor  HP: 

5.00 

HP  Effic:; 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

5,044 

CFM-CLG: 

5,044 

%OA: 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

«4ClESiIBl 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON:j 

3,360 

3,360 

HTG  HRS  ON:! 

5,376; 

5,376; 

H/C  HRS  ON: 

8,760; 

8,760 

CLG  HRS  SAVED: 
HTGHRS  SAVED: 

c/hhrssavedT 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC:i 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND^ 

0.17 

ECC: 

0 

ECHC:' 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

i _ 

OPT: 

0 

i___ - - 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

j  5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7648 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

i 

..j 

IMtig 


MBtu/vr 


MH/yr 


Schedule  ST/SP 
OptST/SP 

_ Duty  Cycle 

_ Demand  Limit* 

Night  Setback: 
Sub  Total  T 

_ Economizer; 

Ventilation/Recirculation 
DDC  Control1 


.00 

0.00 

0.00 

6700] 

0.00 

0.00 

0.00 

oocT 

2,45671 


HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset1 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

|  Maintenance,  Run  Time, 
and  Safety  Alarms1 

5.00 

:.vj:  V  7.46! 

2,456.71 

5.00 

i:  typical  system  point  and  cost  summary 

If MCS  APPLICATION  Tin  AO  -  DI  AI 


FUNCTN  '  UMCS  APPLICATION 


..  • . ■  ■  ■  ....  ■  ="•  '.V.  ; 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 

•  -^.itii'5  7  TOTAL: 


:r;/v  V.'.r',.'.4',t'"  "  >'V 

COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1620 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7648 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

^20V  CONDITIONED  SQFT:i 


System  TypetjlO 

System  Name:  Multizone  air  handling  unit 
System  Number:|AHU-2 


.  SBm 


41,892 


m Wa 


Catagory  Number:  Construction: 
i  5  BRICK  AND  CMU 


Weeks  of  Winter:! 

32 

Weeks  of  Summer: 

20 

Use: 

Occupancy  HRS: 

l< 

BARRACKS 

|0000-2400 

i> 

:y  HRS:  {Occupancy  Days: 

)  IM-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0; 

!  o; 

0 

0 

1  o 

0 

l  0i 

PRES  STOP: 

24 

24 

24 

24 

|J  24'  : 

24 

24: 

REQ  START: 

i  o; 

;  0: 

0 

0 

!  o 

0 

0 

REQ  STOP: 

!  24 

i  24 

24 

24 

24  r 

24 

24 

^ONSfANf< 


Motor  HP:| 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 


CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

S 

REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON:; 

3,360! 

_  j _ 

3,360 

HTG  HRS  ON: 

5,376; 

5,376 

H  1C  HRS  ON:! 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

j  HTG  HRS  SAVED: 

0; 

C/H  HRS  SAVED: 

0 

! 

HOAUHC: 

0 

, 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

; 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

1 _ 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-762? 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7648 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


lilW'IPW  PS® "  I 
It  I 


System  Type: 

to 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

Hipsi 

Schedule  ST/SP| 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

o 

o 

o 

Duty  Cycle 

0.00 

0.00 

o.ooj 

Demand  Limit 

7.46; 

0.00; 

0.00 

Night  Setback 

o.oo! 

o.oo; 

50.77 

Sub  Total 

7.46| 

0.00 

50.77 

Economizer! 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,456.71, 

86.06 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset; 

0.00 

0.00 

0.00 

|  Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

!  5.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

/  ■ 

r  TOlAfiSSIk  _  . 

7.46 

2,456.71 

;•  1^; 

136.83 

5.00; 

'r'Mifi- 


DO.  AO _  DI  , 

POINTS  POINTS  POINTS  POINTS 


29 

33 

35 

40 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback- AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 


0 

0 

0 

0 


Maintenance  (filter)  alarm  -  AHU 

-V^TOTAU  $  1  :;'-‘ 


7 

1 

0 

0 


0 

0 

0 

1 


1 

8 

0 

2 

0 


11 


'kW  cost^S: 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

il09.00: 


G-1622 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7648 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

^201|  I  CONDITIONED  SOFT:! 


System  Type:  10 

System  Name:  Multizone  air  handling  unit 
System  Number:  AHU-3 


iCatagory  Number:  Construction: 

!  5'BRICK  AND  CMU 


Use: 

BARRACKS 


jOccupancy  HRS: 
10000-2400 


I 

Weeks  of  Winter: 

32 

i — 
j 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0: 

i  0! 

!  0 

o1 

0  : 

0!  [ 

0 

PRES  STOP: 

24 

24 

!  24 

24! 

24 

24!  | 

24 

REQ  START: 

o; 

0 

1  0 

0 

0|  L 

0;  [ 

0 

REQ  STOP: 

24! 

24 

24 

24 

24  : 

24  I 

24 

(Occupancy  Days: 
M-F;  SAT-SUN 


,,, .... 


Motor  HP: 

_ HP  Effic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 

_ %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
IjLrTcaI P  OUTPUT  (BTUH): 


REQUIRED 

Shr/yr 


[PRESENT 

IHR/YR 


CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON:| 

5,376[ 

5,376 

H/C  HRS  ON:| 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED:! 

0 

C/H  HRS  SAVED:| 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

1 

NSUCHC: 

0 

1 

! 

NSUCC: 

0 

j 

DDCCHC: 

0.0000556 

1 

DDCCC: 

0.000147 

NSC: 

20000 

j 

DDCH: 

33900 

j 

OPT: 

0 

1 

CHWR: 

17.5 

i 

CNWR:| 

0 

OAR: 

5.67 

G-1623 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7648 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Ml WMi^SSSS 

p  in  mam 

ALCULATION  SUM 

'  -  -  r-  "  -.a  +  -  ■ 

Mmmmm 

J  °a-* ;  h 

- ... . 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-3 

IfPPIPPIf 

Mh 

Schedule  ST/SP 

o.ooj  .00 

0.00 

Opt  ST/SP 

0.00 

O.OOi 

0.00 

Duty  Cycle 

0.00 

o.ooi 

0.00 

Demand  Limit 

— 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

50.77] 

Sub  Total 

7.46 

0.00] 

50.77 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,456.71 

86.06 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, ! 

Maintenance,  Run  Time, 

5.00 

and  Safety  Alarms: 


TOTAL: 


7.46 


2,456.71 


136.83! 


5.00 


ggpgg ,  %i . .  . 

1#^^^p!APPLICATIONS"'^i'" 


POINTS  POINTS 


'  AO  ‘ 1  .V.-3JI  |i fi|gjjp - 


POINTS ,  POINTS 


18 

29 

33 

35 

40 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 

TOTAL: 


1 

0 

0 

0 

0 


'.1  ; 


7 

1 


0 

0 


8  1 


1 


8 

0 


11. 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1624 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7648 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


CONDITIONED  SOFT:! 


_ 41,892: 


Category  Number:  Construction: 

5  BRICK  AND  CMU 


Use: 

Ibarracks 


Occupancy  HRS: 
"0000-2400 


[Occupancy  Days: 
Im-F;  SAT-SUN 


Weeks  of  Winter:' 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

o! 

0 

0 

0  [ 

0; 

PRES  STOP: 

24! 

24 

241 

24 

24  i_ 

24; 

24 

REQ  START: 

i  0! 

0 

0 

0 

0  r 

0! 

0 

REQ  STOP: 

!  24; 

24 

!  24 

24 

|  24 

24 

24 

REQUIRED  {PRESENT 
HR/YR  [HR/YR 


CLG  HRS  ON: 

3,360 

3,360' 

HTG  HRS  ON:; 

5,376 

...... . .  . . i _ 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 
IhTGThRS  SAVED: 
C/H  HRS  SAVED: 


INPUT? 

Motor  HP:; 

5.00 

feONSl 

HOAUHC: 

0 

HP  Effic:; 

0.82 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG:: 

5,044 

! 

COAUC:! 

0 

CFM-CLG: 

5,044 

HOAOHC: 

0 

%OA:i 

0% 

HOAOH:; 

0 

%Area: 

17% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON:: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH):; 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

, 

ECC: 

0 

ECHC:! 

NSUCHC: 

NSUCC: 


DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1625 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7648 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-4  ] 

Schedule  ST/SP 
Opt  ST/Spf 

_ Duty  Cyclej 

Demand  Limit' 
Night  Setback 

_ Sub  Total _ j_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 

;  HW  OA  Reset" 

Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


.00| 


mm 


0.00 
2,456.71 ; 
0.00 
000 
0.00 
0.00 


2,456.71; 


136.831 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 

TOTAL: 


$348.00 


8  $3,378.00 

0  $272.00 

2  $399.00 

0  $112.00 

11  $4,509.00 


G-1626 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY :  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS _ 


BLDG:  7648  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

|  Building  UA:|  1 5,201 1  j  CONDITIONED  SOFT:;  41 


System  Type:  10  _ 

System  Name:  Multizone  air  handling  unit 
System  Number:  AHU-5 


Catagory  Number.  Construction: 

“  5  BRICK  AND  CMU 


Use: 

BARRACKS 


Occupancy  HRS: 
0000*2400 


Weeks  of  Winter: 

32 

Weeks  of  Summer:1 

20 

if  EM  OPERATING  SCI 


■Occupancy  Days: 
|m-F;  SAT-SUN 


|  ■  £  *  ‘ « ’  | ’  | -  ■  | » ? 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

t.  0!  j 

o!  l 

o| 

i  0 

01 

!  0! 

!  o; 

24 

24  j_ 

24 

24! 

24 

|  24 

24 

o: 

ol  L 

o! 

0 

0 

i  o! 

1  0: 

24i 

j  24  r 

24 

24 

24 

i  24; 

24! 

^  •;  r  - 

•J-  »’«*»• 

Motor  HP:1 


HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

kw-tonT 
BLR  CAP  INPUT  (BTUH):' 
BLR  CAP  OUTPUT  (BTUH)T 


HTG  HRS  SAVED:;  0! 

C/H  HRS  SAVED:  0 


fcONitANTSTl®^^ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

i _  _ i 

0.0000556 

i  DDCCC: 

; _  1 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1627 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

10 

System  Name: 

Muftizone  air  handling  unit 

! 

System  Number: 

AHU-5 

i 

Schedule  ST/SPj 
Opt  ST/SPj 
Duty  Cycle[ 
Demand  Limit 
Night  Setbackj 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  O  A~  Reset" 
Chilled  Water  Reset; 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms' 

TOTAL  I 


o.oo: 

.00 

0.00: 

0.00 

0.00 

0.00! 

0.00 

J 

o.oor 

1  ... 

o.oo] 

14.19 

i  ... 

0.00 

0.00! 

0.00; 

0.00; 

50.77; 

14.19 

0.00 

50.77! 

0.00 

0.00 

0.00 

0.00 

o.oo: 

0.00 

0.00 

3,360.69; 

86.06 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo; 

0.00 

3^360.69] 


136.831 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

•  ■  . . *  ?  .  •  *  '  t  v;*-:  -  - 

.  .  :  r.  •  ■  ■  ■■■:  ■  .  ■  :  ' ■■■,  '  .  -  " 

UMCS  APPLICATION  DO  AO  DI  AI  C 


U'  *.**#^  *»T)i ■  s4“*.  ~j*r  - 


UMCS 


^PLICATION 


m  cos 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 

TOTAL: 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


G-1628 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7648 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

pjjmBjjjjjjjjjB 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-6 

i§ 

mm 

i 

Catagory  Number:  |Constructlon:  Use:  Occupancy  HRS:  Occupancy  Days: 

5 

BRICK  AND  CMU  BARRACKS  0000-2400  !M-F;  SAT-SUN 

Weeks  of  Winter: j 

32 

Weeks  of  Summer: 

20 

gYSTEMOPERi 

*TING  s< 

:hedui 

.E  -.sr  "F" ^  .  - 

^  . - -  — 

SUN: 

MON: 

. 

TUE:  WED: 

THUR: 

FRl:  SAT :  * 

PRES  START: 

o: : 

0: 

o!  i  Oi  i  0  ,  0  |  0 

PRES  STOP: 

24;  1 

24' 

24i  i  24! 

24;  | 

24  !  24! 

REQ  START: 

0 

o| 

o1  1  o! 

i _ gj  l 

0  0 

REQ  STOP: 

I  24 

24! 

24  ;  24 

24  j 

24  24 

Motor  HP: 

10.00 

HP  Effic: 

0.86 

Load  Factor: 

0.80 

CFM-HTG: 

6,900 

CFM-CLG: 

6,900 

%OA: 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS):  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0| 

REQUIRED 

PRESENT 

SHR/YR 

HR/YR 

CLG  HRS  ON:  3,360 

3,360 

HTG  HRS  ON:  5,376 

5,376 

H/C  HRS  ON:!  8,760 

_ _ J _ : 

8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0; 

C/H  HRS  SAVED:  0 


CONSTANTS 

'  ''  ''  1  , 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

1  0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

j 

20000 

DDCH 

33900 

j  OPT 

=i  0 

CHWR 

17.5 

CNWR 

i 

:!  0 

OAR 

5.67 

j _ 

G-1629 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 


1406-001 

16-Sep-95 

AJN/CWW 


Schedule  ST/S P 

o.ooj 

.00 

0.00 

OptST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00: 

0.00 

0.00; 

Demand  Limit 

14.19 

0.00 

0.00; 

Night  Setback 

0.00 

o.oo: 

50.77, 

Sub  Total 

14.19 

o.oo; 

50.77; 

Economizer 

0.00 

0.00 

0.00; 

Ventilation/Recirculation 

0.00| 

0.00 

0.00 

I 

DDC  Control 

0.00 

3,360.69 

86.06 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

! 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

I 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

1 

Remote  Monitoring, 
Maintenance,  Run  Time,  i 
and  Safety  Alarms 


3,360.69; 


cHosSI 

•Vr'L  -  X'  * 

‘UNCTN 

Snoc  1 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  / 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 

TOTAL: 


pSPSp 

COST 


POINTS  POINTS  POINTS  POINTS 


8  1 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1630 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7648 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

Building  UA: 

15,201 

CONDITIONED  SQFT:|  41 ,892 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

fC*p«j 

iilliS 

li|S§  p |  :  t?|  §| 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5]BRICK  AND  CMU 

BARRACKS 

0000-2400 

|M-F;  SAT-SUN 

Weeks  of  Winter: | 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0; 

o! 

oi  1  0 

i  0 

.......  0,  L 

0 

PRES  STOP: 

24 

24 

24;  |  241 

24  : 

24  i 

24 

REQ  START: 

!  0 

o  ! 

O 

o 

0  i 

0  L 

0 

REQ  STOP: 

1 _ ?4 

.  24  [ 

24  |  24 

1 _ 24  L 

24  ; 

24 

; ??  T': :  ■, :  ~  r 1 "  T’3 :f~ ' :  ■ '  ' 

Motor  HP:.  * ~~ . ^ . . 2.00 

HP  Efficf  "  068 

Load  Factor:  0.80 

CFM-HTG:  0 

CFM-CLG:  0 


%OA:  0% 


%Area: 

0%; 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

BLR  CAP  OUTPUT  (BTUH):|  2,350,000 


pOUR^CALCtol 

St!! 

REQUIRED  IPRESENT 
IHR/YR  IHR/YR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

-<<<-^  -<t  "•  ♦  ~  \r--~  -  «•  n  <jste®3i  js:-?  *&'?.  *-*"C38  <«  . 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

o 

NSUCHC: 

0 

NSUCC: 

I  _ _  . 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7648 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

IERGYC 

At-CUl^ 

riONSUMM) 

System  Type: 

i  i 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

sjjjipw 

Schedule  ST/SP 

o.oof 

.00! 

0.00 

Opt  ST/SPj 

0.00; 

0.00 

0.00 

Duty  Cycle 

o.oo| 

0.00 

0.00 

1 

Demand  Limit! 

0.00 

0.00 

o.oo; 

Night  Setback 

0.00 

o.oo! 

0.00 

Sub  Total 

0.00 

_ 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00! 

!  DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset; 

0.00 

0.00 

16.66 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

1  Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

i 

4.00 

and  Safety  Alarms 

WO-' 

0.00, 

0.00  16.661 

4*00 

MB 

UMCS  •  ' 

FUNCffT 

WHS! 


points  points  points  points 


inSSO7 


i 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


| TOTAL:  2 


3 

0 


$277.00 


$836.00 

$330.00 


$1,443.00 


G-1632 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 


LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

AJN/CWW 


BLDG:  7648  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

jOccupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  O' 

1  0  • 

“o! 

i  0 

0 

0 

o: 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0  [ 

0! 

;  o 

0 

0 

0 

REQ  STOP: 

i _ 

24!  [ 

24 

i  24 

24 

!  24 

,^r 

CM 

BLR  CAP  OUTPUT  (BTUH):|  1 ,606,400 


HOAOHC: 

_____  0 

COAOHC:  0 

COAOC:  0 

DC  DUTY:;  0 77 

DC  DEMAND:  0.17 

ECC:  0 

ECHC:  0 

NSUCHC:i  0 

NSUCC:  0 

DDCCHC:j  0.0000556 

DDCCC:  0.000147 

NSC:  20000 

DDCHil  33900 

OPT?  0 

CHWR:  17.5 

CNWR:|  0 

OAR:  5^671 


G-1633 


oTo 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7648  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

3  i 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

Schedule  ST/SP| 

0.00 

.ooj 

0.00: 

s 

OptST/SP: 

0.00 

0.00; 

o.oo; 

i 

Duty  Cycle 

0.00 

0.00! 

o.oo; 

I 

Demand  Limit 

0.00 

0.00; 

o.oo: 

Night  Setback 

0.00 

0.00; 

0.00 

! 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, ; 

i 

and  Safety  Alarms 

i 

1 

1  >4.  & 

'  *  V  sr:'.  .  * '  ^  4 

'MM 

7  Steam  Boiler  Monitoring  10  3  1  $1,015.00 


G-1634 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7648 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,201 


CONDITIONED  SOFT: 


41,892; 


I^SSIOTIB 

la 

System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1  i 

1 

Category  Number: 

Construction: 

Use:  Occupancy  HRS:  Occupancy  Days: 

5 

1  0 

BRICK  AND  CMU  iBARRACKS  jOOOO-2400  !M-F,  SAT-SUN 

Weeks  of  Winter: 

32: 

_ _ —I 

Weeks  of  Summer: 

20 

^sfiMOPERATINGSCHEOUiJE  • 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

0 

0| 

0 

o; 

i  o  l 

0;  L 

PRES  STOP: 

24 

24 

24 

24| 

24  [ 

_ 241  [ 

REQ  START: 

o 

0 

0 

1  0 

!  0i  L 

0  [ 

REQ  STOP: 

t  24 

24 

24 

24: 

24  r 

24  i 

SAT: 


24 


24 


r  ~  Motor  HP: 

3.00: 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

.  CFM-HTG: 

0 

CFM-CLG: 

0 

|  "  %OA: 

~0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

84 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

PRESENT  1 

jHR/YR 

HR/YR 

CLG  HRS  ON:  3,360 

3,360 

HTG  HRS  ON:  5,376 

5,376 

H/C  HRS  ON:  8,760 

8,760 

CLG  HRS  SAVED: 

0 

!  HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 

HOAUHC: 

’  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

|  NSUCHC: 

0 

j  NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

optT 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7648 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

CjJLAliON  SUMMARY-  »t 


System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

Schedule  ST/SP| 
”  Opt  ST/SPl 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ L 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOAResef 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


o.ool 

.00 

0.00 

0.00 

0.00’ 

O.OOj 

o.ooi 

0.00 

0.00 

1.73; 

0.00 

0.00: 

0.00 

0.00 

0.00 

1.73 

0.00 

0.00 

o.oo; 

0.00 

0.00 

0.00 

0.00; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1,470.00 

0.00 

0.00 

0.00 

0.00 

70.69 

0.00 

0.00 

1,47O.00{ 


. 

I  '*  '  '' 


^fgc^syei^l^iNfMb  cost  summary 


JP  ;umcsappucatM| 


“points  ’ ^pojnts*''’'’'.i>oin'I'S"''"'  ipbiNTfis 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


COST 


$386.00 


$664.00 

$281.00 

$150.00 


‘ 


TOTAL:  V  2 


$1,481.00 


G-1636 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7648 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


CONDITIONED  SOFT: 


System  Type:  26 
System  Name:  Pump 
System  Number:  HWP-1 


Category  Number:  Construction: 

5  BRICK  AND  CMU 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN:  MON: 


Imp  Mmmtm 


ifm 


Use: 

BARRACKS 


[Occupancy  HRS: 
10000-2400 


jOccupancy  Days: 
IM-F;  SAT-SUN 


PRES  START: 

o  L_ 

0 

0 

0; 

0 

o  ! 

o; 

PRES  STOP: 

24;  : 

24 

24 

24 

24| 

24 

24: 

REQ  START: 

!  o  j _ 

0' 

0 

0  _ 

0: 

|  0  L 

0 

REQ  STOP: 

24;  j 

24 

24 

24  ; 

24; 

24|  1 

24 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLgT 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

o 

C/H  HRS  SAVED: 

0 

feONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY:; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

o~ 

|  DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC:! 

i 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1637 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BUILDING  NAME: 


ENL  BARRACKS  W/O  DIN 

wmmmgm'k 


System  Type: 

26  I 

System  Name: 

Pump 

System  Number 

HWP-1 

Schedule  ST/SP 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit' 
Night  Setback' 
Sub  Total  ; 

Economizer 
Venti  I  ati  on/Reci  rcu  lati  on 
DDC  Control 
HW  OA  Reset"" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


mmm 


IVU  t  , 

era® 


TYPICAL  SYSTEM  POINT  ANO  COST  SLJA^MIARY 

POBVTi  POINTS  POINTS  PO 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 

B  TOTAL: 


$386.00 


$386.00 


G-1638 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6'Sep'95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


System  Name: 

Pump 

System  Number: 

HWP-2  1 

Mil 


HI 


Catagory  Number:  Construction: 

~  5IBR1CK  AND  CMU” 


Use: 

BARRACKS 


Occupancy  HRS: 
“0000-2400 


Occupancy  Days: 
iM-F;  SAT-SUN 


|  Weeks  of  Winter: | 

32; 

|  Weeks  of  Summer: 

20| 

SUN: 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


BBS 


TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0; 

0 

0 

i  ° 

24 

24 

24 1 

24| 

24 

0 

“o 

o1 

0 

0 

24 

24 

24 

24 

24 

CONSTANTS 

j  ^  Motor  HP: 

2  00 

!  HOAUHC: 

0 

HP  Effic: 

0.78 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

;  HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

!  KW-TON: 

0.00 

|  DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0; 

ECC: 

prwr:- 

o  o 

1 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376: 

5,376 

H/C  HRS  ON:; 

8,760‘ 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED:! 
_ C/H  HRS  SAVED: 


NSUCHC: 

NSUCC: 


DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC:^ 

20000 

DDCH:j 

33900 

i 

OPT:l 

0 

1 

CHWR: 

17.5 

1 

CNWR: 

0 

j - 

OAR: 

5.67 

G-1639 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7648 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


mmmmic 

»NSI 

JMM> 

System  Type: 

26 

System  Name: 

Pump 

System  Number: 

HWP-2 

tJ^GTtON^  v  ~-V-y ; : 

Schedule  ST/SP 

o.ooj 

.00 

0.00 

OptST/SP 

o.oo| 

0.00 

0.00 

Duty  Cycle 

o.oo: 

0.00 

0.00 

Demand  Limit 

o.oo1 

0.00 

0.00 

Night  Setback 

0.00 

1 . 

0.00 

0.00 

Sub  Total 

o.oo; 

0.00 

0.00 

Economizer 

o.oo: 

0.00 

0.00 

Ventilation/Recirculation 

o.oo: 

0.00 

0.00 

DDC  Control: 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

o.oo; 

0.00 

0.00 

Condenser  Water  Reset 

o.oo: 

o.oo: 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

/ 

RSSfSTOJAL 

‘  >f'  : 

0*00; 

oooj 

0:00 

'  3*00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY  fi; 


3CA H&N ^ ^  ^  v£hr  *  -r-or ^a#\>  *  ^  ;?^rs rr-isss *  *  -  “'-'  -*■ 


. .  ,  ..  ''^'COST 

POINTS  POINTS  POINTS  POINTS 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


$386.00 


G-1640 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7648 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,201 


CONDITIONED  SQFT:| 


41,8921 


System  Type:  26 

System  Name:  Pump 

System  Number:  HWP-3 

Weeks  of  Summer:* 

20| 

;fpgi 

WfStEM  OPERA 

ting  s< 

?Him 

jb*  •  * 

TUE: 

WED: 

THUR: 

■  * 

SUN: 

MON: 

FRI: 

SAT: 

PRES  START: 

o: 

0  \ 

0i  r 

0 

0 

I  o! 

6; 

PRES  STOP: 

:  24:  i 

24  I" 

24;  L 

24 

24; 

i  2< 

24 

REQ  START: 

oi 

0  [ 

o  i 

0 

0 

i  o' 

o: 

REQ  STOP: 

1 _ 24 

24  \ 

24 

24 

24 

24 

:  24: 

CFM-CLG: 


%OA: 


a 

0% 


%Area: 


0% 


CHILLER  CAP  (TONS):| 

0 

KW-TON: 

o.oo: 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pOURSCALCUOiT 

iiiilllpli 

rorrr  •" 

lis® 

Ssa:  -  1' .  •  - . * ;  - 

REQUIRED  IPRESENT 

HR/YR  jHR/YR 

CLG  HRS  ON: 

3,360' 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED 

°j  r 

HTG  HRS  SAVED 

o  [ 

C/H  HRS  SAVED 

0  L 

:cON$TAN3S  mm 

HOAUHC 

0 

HOAUH 

!  o 

COAUHC 

!  o. 

COAUC 

0 

HOAOHC 

o 

HOAOH 

!  ° 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

r  o 

DDCCHC 

0.0000556 

1 . 

DDCCC 

0.000147 

NSC 

|  20000 

DDCH 

|  33900 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

;  5.67 

G-1641 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7648  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


liiLATldN^UMM 

ARY '.mm&rn --- 

System  Type: 

26  j 

System  Name: 

Pump  [ 

System  Number: 

HWP-3 

Schedule  ST/SP 

0.00 

.00 

0.00j 

Opt  ST/SP 

0.00 

0.00 

0.00' 

Duty  Cycle 

0.00 

0.00; 

0.00! 

Demand  Limit 

0.00 

o.oo; 

0.00; 

Night  Setback 

0.00 

o.oo; 

0.00 

Sub  Total 

0.00 

0.00 

0.00; 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00  0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00( 

0.00 

Chilled  Water  Reset 

0.00 

o.oo; 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

o.oo; 

0.00 

Remote  Monitoring,  3.00 

Maintenance,  Run  Time, ! 
and  Safety  Alarms 

L  TOTAL  1  0-00  0.00  0-001  3.00 


^  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY; 

“pSSShs 


:ation  do  AO  DI 

■■  .  ■  .T  .  V  *  . '  ,  S  «  *  ~~  -  s!~  ' 

POINTS  POINTS  POINTS 


iCOST 


POINTS 


24  Scheduled  start/stop  control  -  1 

Pump;  Optimum  start/stop  -  Pump; 

Demand  limiting  -  Pump 

.  TOTAL:  1 


1 


$386.00 


$386.00 


G-1642 


BUILDING  7650 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7650 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,201 


CONDITIONED  SOFT: 


41,892 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

Catagory  Number:  Construction: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

[BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32) 

Weeks  of  Summer: 

20; 

|YST£M  OPERATIN<5-S< 

MlBULE 

^  ^ 1  . 

SUN: 

MON:  TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  !  0: 

0  !  0  ;  0 

0 

0 

0 

PRES  STOP:  !  24 

24  |  24  i  24 

24 

24 

24 

REQ  START:  j  0 

i  .  i 

o 

o 

o 

0 

0 

0 

REQ  STOP:  |  24 

24  I  24  24 

24 

24 

24 

WPUIS  --V 

sp^3?*r<p,r*« 

worn 

Motor  HP: 

5.00 

HOAUHC:  0 

!  HP  Effic: 

0.82 

HOAUH:  0 

Load  Factor: 

0.80 

COAUHC:  0 

CFM-HTG: 

5,044 

COAUC:!  0 

CFM-CLG: 

5,044 

HOAOHC:  0 

_ i _ 

%OA: 

0% 

HOAOH:'  0 

%Area: 

17% 

COAOHC:  0 

CHILLER  CAP  (TONS): 

0 

COAOC:i  0 

KW-TON:! 

0.00 

DC  DUTY:  0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND:  0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC:  0 

ECHC:  0 

NSUCHC:  0 

NSUCC:  0 

[REQUIRED 


PRESENT 

Ihr/yr 


CLG  HRS  ON 

3,360  3,360 

1  l 

HTG  HRS  ON 

‘  5,376:  5,376 

H/C  HRS  ON 

8,760  8,760  j 

CLG  HRS  SAVED 

0  ; 

HTG  HRS  SAVED 

0  I 

C/H  HRS  SAVED 

0  1 

DDCCHC: 


0.0000556 


DDCCC:! 


0.000147 


NSC: 


20000 


DDCH:; 


33900 


OPT: 


CHWR: 


17.5 


CNWR: 


OAR: 


0 

5767 


G-1643 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7650 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Multizone  air  handling  unit 
AHU-1 


Schedule  ST/SP 

0.00  .00 

o.oo; 

Opt  ST/SP 

0.00  0.00 

aooj 

Duty  Cycle 

0.00  0.00 

0.00 

Demand  Limit 

7.46!  0.00 

0.00! 

Night  Setback 

o.oo;  o.oo 

_ ! _ 

50.77; 

Sub  Total 

7.46;  0.00 

50.77 

1  Economizer 

0.00  0.00 

o.oo; 

Ventilation/Recirculation 

o.oo:  o.oo 

o.oo: 

DDC  Control 

HW  OA  Reset 

Chilled  Water  Reset 

Condenser  Water  Reset 

Chiller  Demand  Limit 

0.00  2,456.71 

0.00  0.00 

0.00  0.00 

0.00  0.00 

0.00  0.00 

00 

O  O  O  O  O) 

b  b  o  b  o 

o  o  O  O  CD 

]  Remote  Monitoring, 

|  Maintenance,  Run  Time, 
and  Safety  Alarms 


2,456.71 


136.83’ 


Wmmmmmpow  nmwm  summary 


JNCTN. 


-  UMCS  APPLICATION 


DO/:;  vV:':' 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 

TOTAL: 


w ...  w  w w  f ;  V Will iwoi  ^ 

■BBEpgSfiji 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1644 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7650 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,201! 


CONDITIONED  SOFT: 


41,892 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

osiJiMaiEHSCiMi 

;  I*?-'  T3&  i'.r-.. 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:| 

32; 

Weeks  of  Summer: 

20: 

Co.  k*,~-w5s»5-A,5: 

SUN: 

MON: 

SMI 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  !  0  i  0 

i  0 

0 

0 

0! 

Oi 

PRES  STOP:  H 

24  | 

24 

24 

,  24 

24 

24 

24 

REQ  START:  l_ 

0 

0 

0 

0 

0 

o: 

0| 

REQ  STOP:  1 

24;  1 

24! 

24 

24 

24 

24 

24 

Load  Factor:;  0.80 


CFM-HTG:  5,044 

CFM-CLG:  5,044 

%OA:  0% 

%Area:  17% 

CHILLER  CAP  (TONS):  0 


KW-TON:  _ OOO 


BLR  CAP  INPUT  (BTUH): 

0 

!  BLR  CAP  OUTPUT  (BTUH): 

0 

holirscalcOlat 

IONS  4  •  v 

REQUIRED 

PRESENT  j 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760; 

CLG  HRS  SAVED: 

0 

!  HTG  HRS  SAVED:  0 

I  C/H  HRS  SAVED: 

0 

CONSTANTS 


.mmS^sS^SsMiSS&ls-- 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

i 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

i - 

OPT: 

0 

I 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1645 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7650 

wrv*  5®  sHn 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

i°  j 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

Schedule  ST/SP 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ j_ 

Economizer 

Ventilation/Recirculation; 

DDC  Control 
HW  OA  Res eT 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 

_ i_ 

Remote  Monitoring,  j 
Maintenance,  Run  Time, 
_  and  Safety  Alarms 


0.00 

.00 

0.001 

o.oo; 

0.00 

aoo[ 

. - .  1 

o.oo! 

0.00 

o.ooj 

7.46; 

0.00 

. .  -L 

0.00 

1 

0.00’ 

0.00; 

50.771 

7.46: 

0.00 

60.77; 

0.00 

o.oo1 

0.00 

0.00 

0.00 

0.00 

0.00 

2,456.71 

86.06 

0.00 

0.00 

0.00: 

0.00 

0.00 

o.oo! 

0.00 

0.00 

o.oo; 

0.00 

0.00 

0.00 

2,456.71 


136.83! 


aisaaiti 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


SmBs^Bs^ri  "c  pf|H§  ;;is 

appt ir-ATT :* 


mm 


imp*. 

1  ;  UMCSAPPLI«?ATION''»!4: 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control -MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


*  , 1  ’  ■■ «  "V ~  ;■  %  f'c  ^  V.  > 


4tOTAL: 


DO  AO  DI  AI 


-*‘S  COST  : 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1646 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7650 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,201 


CONDITIONED  SOFT: 


41,892 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-3 

(Catagory  Number:  {Construction: 


Use: 


lOccupancy  HRS: 


Occupancy  Days: 


5  BRICK  AND  CMU 


BARRACKS 


10000-2400 


IM-F;  SAT-SUN 


Weeks  of  Winter:  j 

32 1 

Weeks  of  Summer:  j 

20 

_ i 

^TEllbPERATlNG  SCHEPUt^^  J  IS 

llplll 

SUN: 

MON: 

TUE:  WED: 

THUR: 

FRI:  SAT: 

PRES  START: 

0 

o; 

0  1  0 

0 

0; 

0 

PRES  STOP: 

24! 

24 

24  |  24 

24 

24 

24 

REQ  START: 

o  ! 

0  : 

o  !  o 

:  0 

o: 

0, 

REQ  STOP: 

i  24:  1 

24 

24  |  24 

24 

24 

24 

Motor  HP:  5.00 

HP  Effic:  0.82 

Load  Factor:  0.80 

CFM-HTG:  5,044 

CFM-CLG:  5,044 

%OA:  0% 

%Area:  tf% 

CHILLER  CAP  (TONS):  0 

KW-TON:  000 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  _  0 


REQUIRED  IPRESENT  ! 

HR/YR  iHR/YR 

CLG  HRS  ON: 

3,360:  3,360 

HTG  HRS  ON: 

5,376  5,376: 

H/C  HRS  ON: 

8,760  8,760; 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 


HOAUHC: 

,  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

( 

NSUCC: 

0 

DDCCHC: 

0.0000556 

i 

DDCCC: 

0.000147 

NSC:| 

20000 

i 

DDCH: 

33900 

i 

OPT: 

0 

CHWR: 

17.5 

1 

CNWR: 

0 

l 

OAR: 

5.67 

G-1647 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7650 


JiUlLDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-3  "  i 

- — - — _ _J 

Schedule  ST/SPj 

0.00 

.00 

0.00;  j 

Opt  ST/S P 

0.00 

0.00 

o.ool 

Duty  Cycle 

0.00; 

ooo 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

50.77; 

Sub  Total 

7.46! 

0.00| 

50.77j 

Economizer 

0.00 

0.00 

0.00! 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,456.71 ! 

86.06 

HW  OA  Reset 

0.00; 

0.00 

0.00; 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00, 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring,  i 
Maintenance,  Run  Time, 
and  Safety  Alarms 


2,456.71 


BiliiiSIliiiis 


i-  no.-.  [  i  . -  ;  pqin 

18  Scheduled  start/stop  control  -  AHU;  1 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

35  Outside  air  damper  economizer  0 

control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU  0 

. v  :  w-s  m 

TOTAL:  1 

-  -  ... 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


.  , 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1648 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 

BLDG:  7650  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


SUN:  MON:  TUE:  WED:  THUR:  FRI: 


msam, 

SAT: 


PRES  START: 

0!  j 

o! 

0;  ! 

o; 

1  a  r 

o  ! 

0: 

PRES  STOP: 

i  24'  r 

24j 

. 24  j _ 

24 

i  24 

24  ; 

24: 

REQ  START: 

i~  o  ; 

o| 

o  L_ 

0 

o'  [ 

0 

o; 

REQ  STOP: 

!  24  i 

24  ■ 

24  □ 

24! 

24;  ; 

24 

24 

HP  Effic:  0.82 


_ HP  Effic: _ 0,82 

Load  Factor:  0.80 

CFM-HTG:  5,044 

CFM-CLG: "  5,044 

%OA:  0% 

%Area:  17% 

CHILLER  CAP  (TONS):  0 

KW-TON?  000 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 


CLG  HRS  ON:  3,360  3,360 


HTG  HRS  ON:  5,376  5,376: 

H/CHRSON:  ^8,760^  8,760 


CLG  HRS  SAVED:; 

o 

HTG  HRS  SAVED:: 

°i 

C/H  HRS  SAVED: 

i _ ;  . 

0 

HOAUHC: 

.  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

_ _ 

0.0000556 

. 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR:i 

5.67 

G-1649 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7650 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Schedule  ST/SPj 

_ Opt  ST/SP~ 

Duty  Cycle 
Demand  Limit' 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 


Chiller  Demand  Limit! 
Remote  Monitoring, 
Maintenance,  Run  Time,  i 
_ and  Safety  Alarms 


.00; 
0.00' 
0.00  " 
0.00i 
0.00 
oToo| 
0.00 
0.00: 

2,45671 


\ 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

1 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

i'umcs  •'&  n 

NO. 


POINTS  POINTS! POINTS iPOINIS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


mmm§, 


TOTAL: 


Wmm» 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,50940 


G-1650 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

01-94-D-0033  DATE:  16-Sep-95 

-EY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


Building  UA:| 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

15,201 1  [  CONDITIONED  SOFT:! 


System  Type:  10 

System  Name:  Multizone  air  handling  unit 
System  Number:  AHU-5 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:; 
Weeks  of  Summer: 


PRES  START: 


SUN:  MON: 


TUE:  WED:  THUR: 

0i  |  0!  i  0! 


PRES  STOP: 

!  24: 

24j 

!  24!  | 

24!  ! _ 

24; 

24 

24 

REQ  START: 

i  o 

0 

‘  o|  L 

o  - 

0; 

0 

[  0 

REQ  STOP: 

i  24  r 

24| 

i  24:  r 

24!  1 _ 

24 

i _ 24 

24 

Motor  HP:i 

10.00 

HP  Effic: 

0.86; 

Load  Factor: 

0.80 

CFM-HTG: 

6,900 

CFM-CLG: 

6,900; 

%OA: 

0% 

%Area: 

17%; 

CHILLER  CAP  (TONS): 

o; 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 
B LR  C A P^MJTP UT  ( BT U H ) : 


REQUIRED  PRESENT 


CLG  HRS  ON:] 

3,360 

i 

3,360 

HTG  HRS  ON:| 

5,376: 

6,376; 

H/C  HRS  ON:| 

8,760: 

8,760j 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

o; 

i 

HOAUHC: 

0 

HOAUH: 

0 

; 

COAUHC: 

0 

j 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

I 

COAOHC: 

0 

COAOC: 

0 

; 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

i _ 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

i 

NSC: 

20000 

DDCH:, 

33900 

OPT:: 

0 

CHWR: 

17.5 

i 

CNWR: 

_  i _ 

0 

OAR: 

5.67; 

G-1651 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7650 


System  Type: 
System  Name: 
System  Number: 


J3UILDING  NAME:  ENL  BARRACKS  W/O  DIN 

rg  y  calcOCaIoWISBimary^R 


Multizone  air  handling  unit 
AHU-5 


*'J  *  tr:  ..  -  X,  .  ;;  * 


Schedule  ST/S P 

_ OptST/SP 

Duty  Cycle 

_ Demand  Limit 

Night  Setback 

Sub  Total _ 

Economizer! 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Resetj" 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring,  j 
Maintenance,  Run  Time,  | 
and  Safety  Alarms: 


3,360.69 

0.00 

0.00 


3,360.69| 


136*831 


0§  ortnvi'rc  imivrrt>  nnruTi.  nra.i™  ■  •  •  - 


IJPOINTS- .  iyMri3S'.v.*ft»NXS':i‘K>INTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


mmm 


$348.00 


$3,378.00 

$272.00 


$399.00 


$112.00 


$4,509.00 


G-1652 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7650 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 
>,201 1  1  CONDITIONED  SQFT:| 

■HBBRi 


System  Type:  10 

System  Name:  Muttizone  air  handling  unit 
System  Number:  AHU-6 


Catagory  Number:  jConstruction: 

5  BRICK  AND  CMU 


Use: 

““barracks 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20j 

TUE: 


S' J- 

WED: 


Occupancy  HRS: 
0000-2400 


PRES  START: 

!  o  L 

0;  ; 

0 

o: 

0! 

PRES  STOP: 

24  j 

24;  i_ 

24' 

L  24: 

!  24 

REQ  START: 

o:  L 

0 

o; 

0 

0; 

REQ  STOP: 

24  i 

24 

24; 

1  24 

!  24!  1 

|Occupancy  Days: 
IM-F;  SAT-SUN 


Motor  HP: 


_ HP  Effic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 

%OaT 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON:; 
BLR  CAP  INPUT  (BTUH)r 
BLR  CAP  OUTPUT  (BTUH): 


^  *  | | |  i -■<  -  ■  | 

1"^  *.  1 A  0  1 r'.  ~£r 


REQUIRED 

HR/YR 


iPRESENT 

!hr/yr 


CLG  HRS  ON:: 

3,360 

3,360 

_ i _ i 

HTG  HRS  ON:i 

j 

5,376| 

5,376 

H/C  HRS  ON:! 

8,76 01 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED:; 
C/H  HRS  SAVED:5 


IS 

ISiSSiS&L 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

;j  0 

CHWR 

:!  17.5 

CNWR 

0 

OAR 

5.67 

G-1653 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7650 


mmmwm 


BUILDING  NAME: 


ENL  BARRACKS  W/O  DIN 


su 


System  Type: 

—  —  j 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-6  i 

Remote  Monitoring, 
Maintenance,  Run  Time, : 
and  Safety  Alarms 

SSfofwPSSI 


flWBtu/yr 


Schedule  ST/SP 

0.00 

.00 

o.oo; 

OptST/SP 

0.00! 

0.00 

0.00| 

Duty  Cycle 

0.00 

0.00 

o.oo| 

Demand  Limit 

_ 

14.19| 

0.00 

o.oo; 

Night  Setback 

0.00 

_ 1 _ 

0.00 

50.77; 

Sub  Total 

14.19 

0.00 

50.77 

Economizer 

0.00 

0.00 

o.oo! 

Ventilation/Recirculation 

0.00; 

0.00 

o.oo: 

DDC  Control 

- 1 

0.00 

3,360.69 

86.06 

HWOA  Reset 

o.oo; 

0.00; 

0.00 

Chilled  Water  Reset 

; _ i 

o.oo; 

o.oo; 

0.00 

Condenser  Water  Reset 

o.oo; 

0.00 

0.00 

Chiller  Demand  Limit 

0.00; 

0.00 

0.00 

3,360.69 


UMCS 

•  - 


if* :: 


POINTS  POINTS  POINTS;:  POINTS 


Scheduled  start/stop  control  -  AHU;  1 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU  0 

Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

Outside  air  damper  economizer  0 

control -MZ  AHU 

Maintenance  (filter)  alarm  -  AHU  0 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


11  $4,509.00 


G-1654 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7650 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

Building  UA:| 

1 5,201 1  H 

CONDITIONED  SOFT:! 

TiY5  *  >  ■> 

krJ.  L j^re^ " 9; ~ ¥ ff «** rr%' *  '^T’-^T:X-Z V 


Catagory  Number:  Construction: 

“  sIbrick  ANDCMU 


Weeks  of  Winter: 

CM 

CO 

Weeks  of  Summer: 

20 

Use: 

BARRACKS 


Occupancy  HRS: 

Occupancy  Days: 

0000-2400 

M-F;  SAT-SUN  ! 

:.,.v!v.  -  swWii*,  '-s'  ~  ~ 


mmmm. 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  0! 

L.  oj 

O' 

0 

!  o' 

0; 

0 

PRES  STOP: 

24^ 

24s 

CM 

24; 

24: 

24! 

24 

REQ  START: 

o; 

!  oj 

!  o! 

0 

!  0| 

0 

o; 

REQ  STOP: 

24 

24! 

!  24 

_ 24 

24 

24 

24 

Motor  HP:|  3.00 

HP  Effic:  06^ 

Load  Factor:  0.80 

CFM-HTG:  0 

CFM-CLG:  0 

%OA:  0% 


REQUIRED  PRESENT 


CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


8 _ m _ 

HOAUHC: 

HQAUH; 

COAUHC: 

COAUC: 

HOAOHC: 

HOAOH: 


%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH):: 

2,938,000 

DC  DEMAND: 

0.17 

ECC: 

ECHO: 

NSUCHC: 

NSUCC: 

DDCCHC: 


0 

0 

0.0000556 


I.HR/YR 

IHR/YR 

1 

DDCCC:: 

0.000147 

CLG  HRS  ON: 

3,360 

3,360 

NSC: 

20000 

HTG  HRS  ON: 

5,376; 

5,376; 

DDCH:’ 

33900 

H/C  HRS  ON:; 

8,760 

8,760 

OPT:'  0 

CHWR:| 

CNWR: 

OAR:: 


G-1655 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 

EMC  NO: 

1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

DATE: 

1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS 

PREPARED  BY: 

AJN/CWW 

_  a 

BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 

~  ~  . . ~ . ~ 


Schedule  ST/SPi 
Opt  ST/SP 
Duty  Cycle; 
Demand  Limit 
Night  Setback 

Sub  Total _ I 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  r 


0.00  .00 

0.0 

0.00  0.00 

0.0 

0.00;  0.00 

0.0 

o.oo;  aoo 

0.0 

o.oo;  o.oo 

0.0 

0.00  0.00 

0.0 

0.00  0.00 

0.0 

0.00  0.00 

0.0 

0.00  0.00 

0.0 

0.00  0.00 

16.6 

0.00  0.00 

0.0 

0.00  0.00 

0.0 

0.00  0.00 

0.0 

TYPICAL  SYSTEM  POINT  AND 


SUMMARY 


COST 


I 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

AJN/CWW 


BLDG:  7650 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:| 


15,201 


CONDITIONED  SOFT:! 


41 ,892 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number:  BLR-2 

Catagory  Number: 

Mi  mam 

Construction:  |Use: 

Occupancy  HRS: 

Occupancy  Days: 

~ 5| 

BRICK  AND  CMU  |BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

..  ,■  - 


SUN: 


FRI: 


SAT: 


PRES  START: 

0!  r 

0;  r 

0:  r 

o;  [I 

0 

o  r 

0 

PRES  STOP:  r 

24  r 

24  r 

24 

24: 

24 

24  j 

24 

REQ  START:  [_ 

0  r 

o  l 

0  | _ 

o  L 

0 

o  r 

0 

REQ  STOP:  [ 

24  r 

24 1  H 

24  L 

24:  C 

24  ,r” 

24  r 

24 

Load  Factor:; _ 0.80 


CFM-HTG: _ 0 

CFM-CLG:  0 

%OA:;  0% 


%Area: 

0% 

CHILLER  CAP  (TONS): 

o; 

KW-TON: 

0.00; 

BLR  CAP  INPUT  (BTUH): 

2,424,000 

BLR  CAP  OUTPUT  (BTUH): 

1,939,000 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376> 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC:| 

0 

COAOC: 

0 

DC  DUTY:! 

0.17 

DC  DEMAND: 

0.1 7 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC:!  0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

_ _ _ ! 

OAR: 

5.67 

G-1657 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7650 

M  HI  l 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

!3  i 

System  Name: 

Small  steam  boiler  1 

System  Number: 

BLR-2 

I'Vi’lM 


Schedule  ST/SP| 

0.00 

.oo; 

0.00 

Opt  ST/SP! 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit; 

0.00 

0.00, 

0.00 

Night  Setback! 

0.00 

0.00 

0.00 

Sub  Total  i 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


£OST  SUMMARY 


7  Steam  Boiler  Monitoring 


&J&Q  j 

•■POINTS  POINTS  «POINTi  ;i POINTS 


IHOST 


$1,015.00 

$1,015.00 


G-1658 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7650 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

15,20lj  [  CONDITIONED  SQFT:| 


41,892 


Category  Number:  Construction: 

5  BRICK  AND  CMU 


Use: 

BARRACKS 


|Occupancy  HRS: 
10000-2400 


1 

Weeks  of  Winter:  | 

32 

Weeks  of  Summer:: 

20 

SUN:  MON: 


TUE:  WED:  THUR: 


PRES  START:  [ 

o!  ! 

0 

~ S  1 

0:  j 

o:  j 

o!  i 

0| 

PRES  STOP:  [ 

24  ; 

24! 

24 

24:  , 

24:  ; 

24  ^ 

24 

REQ  START:  [ 

o'  L_ 

0 

0 

_ o 

o  L 

0:  ; 

0! 

REQ  STOP: 

24 

24; 

24,  j 

24 

24:  r 

24  r 

24 

[Occupancy  Days: 
|M-F;  SAT-SUN 


HP  EfficT 
Load  Factor: 

cfm-htgT 

CFM-CLG: 

_ %OA: 

%Area: 

CHILLER  CAP  (TONS):| 
KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


3.00 


'msmmmt 


REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360: 

3,360 

HTG  HRS  ON:; 

5,376; 

5,376 

H/C  HRS  ON:: 

8,760 

8,760 

CLG  HRS  SAVED: 

0! 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

’  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

i 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH:! 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1659 


G-1660 


BUILDING  7652 

ADMINISTRATION  &  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7652 


Building  UA: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

1753!  I  CONDITIONED  SQF’nl 


System  Type:  15  _ 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:  AHU-1 _ 


Category  Number:  Construction: 

3  BRICK  AND  CMU 


Use: 

iADMIN  &  SUPPLY" 


jama 


MisSS  iliiil  II m  B  MM  I 


Occupancy  HRS: 
0700-1600 


Occupancy  Days: 

__ 


Weeks  of  Winter:} 
Weeks  of  Summer:! 


“  - 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

PRES  START:  f 

0} 

0  [ 

o; 

0 

0} 

PRES  STOP:  L 

24i 

24]  : 

24| 

24 

24 

REQ  START:  _ 

0! 

5  [ 

5 

5 

5 

REQ  STOP: 

0 

17  : 

17, 

17: 

17 

5r .  >,>>„  -  ?| £ 

SAT: 


F  EE  1EE' 

[Wrv  la 

Motor  HP:  < 

HP  Effic:  t 

”  Load  Factor:  ( 

CFM-HTG: 

CFM-CLG: 

%OA:  : 

%Area: 

CHILLER  CAP  (TONS): 

“  “  KW-TON: _ < 

BLR  CAP  INPUT  (BTUH): 

BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


| 

CLG  HRS  ON:} 

1,200 

3,360 

HTG  HRS  ON: 

1,920 

5,376; 

j 

H/C  HRS  ON: 

3,129 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


£TS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1661 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7652 


System  Type: 
System  Name: 
System  Number 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

»5»MSHIfiN;SiHARY«a 


Small  Single  Zone  air  handling  unit 
AHU-1 


mt 


Schedule  ST/SP 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ [ 

Economizer' 

Ventilation/Recirculation; 

DDC  Control 
HW  OA  Reset 

_ Li _ J_ 

Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms1 


o.oo! 

1,464.87 

0.00, 

0.00; 

206.85 

0.00 

0.00 

0.00 

0.00 

0.52! 

0.00; 

0.00 

0.00 

1,214.18 

i 

0.00 

0.52 

2,885.90 

0.00 

0.00 

o.oo1 

0.00 

0.00 

0.00 

0.00 

0.00 

56.17 

0.00, 

0.00, 

0.00 

0.00, 

0.00; 

0.00 

o.oo! 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1,942.07} 


BilBfcsfeBBggPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


wmm 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

Hill  Up  Hill  i!‘SI  TOTAL:. 


PCHNTMSIQIS^^ 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,11$;0Q 


G-1662 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS _ 


BLDG:  7652  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:| 


System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:  AHU-2  _ 


CONDITIONED  SQFT:| 


13,5201 

wmtm sss 


Catagory  Number:  Construction: 

_  —  3BRICKANDCMU 


Use: 

[ADMIN  &  SUPPLY 


Weeks  of  Winter: 

32 

u _ 

Weeks  of  Summer 

20: 

SUN:  MON: 


^  _  ..Y’  , 

'  TUE:  V 


1 

WED: 


Occupancy  HRS: 

0700-1600 


THUR:  FRI:  SAT: 


. 

Occupancy  Days: 
"{M-F 


mmm 


PRES  START: 

i  0| 

!  o|  C 

oi  I 

o! 

oj  i. 

~ oi  □ 

“Si 

PRES  STOP: 

I  24 

i  24i  i 

24  ! 

24! 

!  241  | 

24 

24; 

REQ  START: 

i  o 

i  5:  _ 

5!  ; 

5 

5!  ! 

si  r 

0 

REQ  STOP: 

o 

i  i7l  r 

17:  [ 

17: 

17|  i 

17;  ! _ 

o; 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%oaT 


::y  - 


%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00; 

BLR  CAP  INPUT  (BTUH): 

o; 

BLR  CAP  OUTPUT  (BTUH): 

o: 

w; 


iREC 

1UIRED  (PRESENT  ! 

!hr/yr  hr/yr  ! 

CLG  HRS  ON:| 

1,200 

3,360! 

- - — | 

HTG  HRS  ON:| 

1,920 

5,376 

CLG  HRS  SAVED: 
HTG  HRS  SAVED:; 
C/H  HRS  SAVED? 


CONSTAi 

'  crss?  ” 

HOAUHC:1 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

1 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

;  93100 

DDCH: 

29900 

OPT: 

305 

1  _ : 

CHWR: 

17.5 

CNWR: 

:  o 

OAR: 

5.67 

G-1663 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7652 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

Schedule  ST  ISP 

0.00 

1,464.87 

0.00 

Opt  ST/SP 

0.00 

206.85 

0.00 

Duty  Cycle 

0.00 

0.00 

o.ooj 

Demand  Limit 

0.52 

0.00 

o.oo; 

Night  Setback 

0.00 

1,214.18 

O.OO; 

Sub  Total 

0.52 

2,885.90 

0.00 

Economizer 

0.00 

0.00 

o.oo;  ; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

o.oo; 

56.17 

o.ooj 

HWOA  Reset 

0.00 

_ ; 

0.00 

_ i 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

o.oo; 

Remote  Monitoring,  | 

Maintenance,  Run  Time,  j 
and  Safety  Alarms' 

3.00 

-  o.52i 

2,942.07 

0.00 

ZM\ 

||||*:  *  'j§N§  y 


IlilAl: 


oints  Joints  points 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

1  IP • '  I  TOTAL: Xo 


0 

0 


0 


2 

1 


0 

0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-1664 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7652 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:  AHU-4 


Catagory  Number: 

Construction: 

Occupancy  HRS: 

Occupancy  Days: 

'  3 

BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

PRES  START:  T 

-  o  r 

. . o  L 

0  i_ 

...  0'  □ 

o  r 

o  i 

0| 

PRES  STOP:  L 

24  ; 

24;  i 

24  [_ 

24;  j_ 

24  j_ 

24'  j 

24| 

REQ  START: 

0 

5;  i 

5  i 

5 

5;  l 

r 

°  i._ 

o 

REQ  STOP:  j 

0  i _ 

17;  r 

17  r~ 

17 

17  L 

17i  L 

O1 

■liill 


ppOTsfe 

Motor  HP 

0.75 

HP  Effic 

0.66 

Load  Factor 

0.80; 

CFM-HTG 

0; 

CFM-CLG 

940 

I  %OA 

20%; 

|  %Area 

0% 

CHILLER  CAP  (TONS) 

O1 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

|  BLR  CAP  OUTPUT  (BTUH) 

REQUIRED 

PRESENT 

HR/YR 

HR/YR  i 

CLG  HRS  ON: 

1,200 

i_ _ 

3,360] 

HTG  HRS  ON: 

1,920 

5,376; 

i _ i - 1 

H/C  HRS  ON: 

3,129 

8,760| 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED:| 

3,456 

C/H  HRS  SAVED:! 

5,631 

HOAUHC: 

'  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH:! 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

j 

:  0.000598 

DDCCHC: 

0.0000188 

j  DDCCC:  0.0000498 

NSC 

93100 

DDCH 

29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-1667 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01 -94-D-0033  DATE*  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7652 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

. . % 


System  Type: 

System  Name: 

[Small  Single  Zone  air  handfing  unit 

System  Number: 

A  HU-4  ~  ’ 

MEE— 

t! '  lY  a*  4^. 

mMmmrmmmtissaA 

Schedule  ST/SP 

0.00 

1,464.87 

0.00 

OptST/SP 

0.00 

206.85 

0.00 

Duty  Cycle 

0.00  0.00 

0.00 

Demand  Limit 

0.52  0.00 

0.00 

Night  Setback 

o.oo;  1,214.18 

0.00 

Sub  Total 

0.52  2,885.90 

0.00 

Economizer 

0.00'  0.00 

0.00 

Ventilation/Recirculation 

o.oo  o.oo|  o.oo 

DDC  Control  0.00  56.17 

0.00 

HW  OA  ^eset  0.00  0.00 

0.00 

Chilled  Water  Reset;  0.00  0.00 

0.00 

Condenser  Water  Reset  0.00  0.00 

0.00 

Chiller  Demand  Limit  0  00  0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

m  TOTAL  j  0.52  2.942.07 

;  ■  |§ : :  fvk  |  o.oo  ?®  v  3.00 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control -AHU 


*:T<yiAL:-  k 


0 

0 


2 

1 


0 

0 


3 

0 


(■=  «f;i 


6 


$348.00 


$1,097.00 

$272.00 

$399.00 

lllilt# 


G-1668 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7652 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

Building  UA: 

4,753| 

CONDITIONED  SOFT: 

13,520 

ms 

i  11 1 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-5 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600  M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

iHB 

1  4' 

SUN:  MON: 

TUE: 

WED:  THUR: 

FRI: 

SAT: . . . . . ’ 

PRES  START:  I  0  0  T 

0 

L 

0  o:  L_ 

o!  I 

o! 

PRES  STOP:  I  24  24  j_ 

_ 24  i 

24!  S  24  | _ 

24  : 

24 

REQ  START:  i  0  5|  f 

5 

r 

5  5'  | _ 

5:  ; 

o; 

REQ  STOP:  i  0  17  i 

17:  r 

17  17  i 

17;  : 

o 

Motor  HP: 

0.75 

HPEffic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

940 

%OA: 

20% 

%Area: 

0%; 

CHILLER  CAP  (TONS):j 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH)::  0 

!  BLR  CAP  OUTPUT  (BTUH): 

0 

^URSCALPUtip 

11  >  1 

_ 

REQUIRED 

PRESENT  1 

HR/YR 

HR/YR 

CLG  HRS  ON:| 

1,200 

3,360 

HTG  HRS  ON:; 

1,920 

5,376; 

H/C  HRS  ON:; 

i - i 

3,129 

8,760 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456 

_ i 

C/H  HRS  SAVED: 

i _ i  — 

5,631 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

_  .  j _ 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT:| 

305 

CHWR:| 

17.5 

CNWR: 

.  j 

0 

j  OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7652 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Type: 

15  ! 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-5 

Schedule  ST/SP 

0.00; 

1,464.87 

0.00;  | 

OptST/SP 

O.OOi 

206.85 

o.oo;  1 

Duty  Cycle 

0.00 

0.00 

0.00|  ; 

Demand  Limit 

0.52 

0.00 

aoo;  : 

Night  Setback 

0.00 

1,214.18 

o.oo; 

Sub  Total 

0.52 

2,885.90 

0.00; 

Economizer 

0.00 

0.00 

_ I - 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

56.17 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

!  Chiller  Demand  Limit 

0.00 

0.00; 

0.00 

Remote  Monitoring,  | 
Maintenance,  Run  Time, 
and  Safety  Alarms 

;  3.00 

i 

!  i 

2,942.07 

0.00  : .  •  3.00 

-  ^  ^  J  *  - 


DO  AO  DI  AI  ' 

POINTS  ^OiNTS  '  POINTS  ,:;.POINTS 


isosji 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


■;TO®aS 


1 


0 

0 


2 

1 


Siii 


0 

0 


1  $348.00 


3  $1,097.00 

0  $272.00 

2  $399.00 

$2,116.00 


G-1670 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


1-tAblBILI  I  Y5>  I  UUYhUK  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

01-94-D-0033  DATE:  16-Sep-95 

-EY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7652 


Building  UA:' 


gmmmwaam 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 
L753  I  CONDITIONED  SOFT:! 


System  Type:(1 

System  Name:[Small  hot  water  boiler 
System  Number:  BLR-1 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

jOccupancy  Days: 

3|BRICK  and  cmu 

|ADMIN  &  SUPPLY 

0700-1600 

jM-F 

Weeks  of  Winter: 

32| 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  0;  ; 

0 

0 

0 

!  o! 

L_  o  l 

0 

PRES  STOP: 

L  24  i_ 

24!  i 

24 

24 

24 

24  : 

24 

REQ  START: 

i  o! 

5  • 

5 

5 

5 

!  5  !_ 

0 

REQ  STOP: 

o  r* 

17 

17| 

17 

17 

i7:  r 

0 

V-  re  /  J'-  '' 

p'- 

<CONST 

ANT$ 

Motor  HP: 
HP  Effic? 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 

_ %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


0.00 

0.00 

080" 

0 

0 

0% 

100% 

0 

aoo 

1,000,00b’ 

800,000 


iREQUIRED  ""PRESENT 


CLG  HRS  ON 

1,200  3,360 

HTG  HRS  ON 

1,920  5,376 

H/C  HRS  ON 

3,129;  8,760 

CLG  HRS  SAVED 

2,160 

HTG  HRS  SAVED 

3,456 

C/H  HRS  SAVED 

5,631 

HOAUHC: 


HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

|  NSUCHC:! 

0.000226 

NSUCC: 

1 - — - ^ _ ( _ 

0.000598 

DDCCHC: 

0.0000188 

1  DDCCC: 

0.0000498 

NSC: 

93100 

DDCH:i 

29900 

OPT: 

305 

!  CHWR: 

17.5 

CNWR: 

| - - - - - 

0 

OAR: 

5.67 

G-1671 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


Schedule  SUSP 

_ OptST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback; 

Sub  Total _ | 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset; 
Chilled  Water  Reset! 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


UMCS 

FUNCTN 

mS&m, 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

j  UMCS  APPLICATION  ™  m  i 


s 


£-4  » 


bi - ; 1 I . IS  I  COST 


lief . 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


COST 

$277.00 


$836.00 

$330.00 

$1,443^00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7652  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

!  Buildino  UA:  4,753  i  CONDITIONED  SOFT :j  1 


Building  UA:| _ 4,753j  |  CONDITIONED 

jppgg  i  .  7  , 

System  Type:|6 _  _ _ 

System  Name:  Small  air  cooled  chiller _ _ 

System  Number:  CH-1 _ _ _ 


:SII 


13,520; 


Catagory  Number:  Construction: 

Use: 

jOccupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

^DMIN  &  SUPPLY 

|0700-1600 

M-F 

Weeks  of  Winter: 

_ 

Weeks  of  Summer:j 

20 

immim  issm 

TUE:  WED: 


THUR:  FRI:  SAT: 


PRES  START: 

1  '  o 

!  o 

0^ 

o  L 

0 

i  o!  L 

PRES  STOP: 

24 

;  24 

24 

24 

24 

!  24  [ 

REQ  START: 

i  o: 

5 

5 

I  5’  1 

5 

5  i 

REQ  STOP: 

i  0 

17 

17 

17 

17 

_ m  [ 

INPUTS 

Motor  HP: 
HP  EfficT 
Load  Factor: 
CFM-HTGF 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (T0NS)7 
KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  PRESENT" 
HR/YR  IHR/YR 


CLG  HRS  ON: 

1,200 

3,360 

HTG  HRS  ON: 

1,920 

5,376 

H/C  HRS  ON: 

3,129 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED:; 
C/H  HRS  SAVED: 


const/ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

i 

COAOC: 

0 

i 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

i 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1673 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


|§|| 


Schedule  ST/S P 
Opt  ST/SP 
Duty  Cycled 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control; 
HWOA  Reset 
Chilled  Water  Reset 


2,613.02 

368.97 

oocT 
0.00 
0.00 
2,981 .98; 
0.00: 
oiooT 
o.oo| 
0.00 
262.50 


Condenser  Water  Reset 

o.oo; 

0.00 

O.C 

Chiller  Demand  Limit 

12.62 

0.00 

O.C 

Remote  Monitoring, 
Maintenance,  Run  Time,  i 
and  Safety  Alarms; 

»STdTAlJ!iiSi4 


3,244.48 


TYPICAL  SYSTEM  POINT  ANP  COSJJjUMMARY 


mSBKtm 


points  ,poipsc.pg®Jis;< points 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


$386.00 


$664.00 

$281.00 

$150.00 

$1,481.00 


G-1674 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA: 


CONDITIONED  SQFT:j 


System  Type:  25 _ 

System  Name:  Hot  water  radiation  pump 
System  Number:  RAD-1 


Catagory  Number:  Construction: 

3  BRICK  AND  CMU 


Use: 

~ADMIN  &  SUPPLY 


[Occupancy  HRS: 
0700-1600 


Occupancy  Days: 

"mTf 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

PRES  START: 

L  o  L_ 

o; 

o! 

: . __0!  L 

o: 

0  i 

0 

PRES  STOP: 

1  24  j__ 

24: 

24 

24  L 

24 

24:  i 

24 

REQ  START: 

i  0!  L 

5j 

j  5; 

!  5i  : 

5 

5;  i 

0 

REQ  STOP: 

i  o  r 

17l 

i  17 

i _ 17  • 

17 

17  r 

0 

ssassap  c"  f  ' 


Motor  HP: 

0.75 

HP  Effic: 

!  0.66, 

Load  Factor: 

!  0.80 

CFM-HTG: 

0 

CFM-CLG: 

!  0 

%OA: 

0% 

%Area: 

;  ioo% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

o 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON 

1,200;  3,360 

HTG  HRS  ON 

1  1,920  5,376; 

H/C  HRS  ON 

]  3,129  8,760 

CLG  HRS  SAVED 

2,160 

HTG  HRS  SAVED 

3,456 

C/H  HRS  SAVED 

5,631 

HOAUHC 

0 

HOAUH 

o 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

!  0 

ECHC 

0 

NSUCHC 

|  0.000226 

NSUCC 

1  0.000598 

DDCCHC 

[  0.0000188 

DDCCC 

i  0.0000498 

NSC 

93100 

DDCH 

:  29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0. 

OAR 

5.67 

G-1675 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG^7652^^ 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Type: 

25 

_ _ _ _ •  - . — 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

Schedule  ST/SP 
OptST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setbackj 

Sub  Total _ 

Economizer 
Ventilation/Recirculation' 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset! 
Condenser  Water  Reset 
Chiller  Demand  Limit; 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms; 


2,343.80 

206.85 

0.00^ 

0.00! 

0.00 

2,550.64 

0.00! 


2,550.64! 


typical  system  point  and  cost  summary 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

TOTAL: 


POINTS  POINTS  ,  .PQINTSiiaCHWSi 


i  o  :  '  i 

“p*  *  vt~  '  , 


$570.00 


1  $570.00 

^  i'J.\  : ,!J§bUj 


G-1676 


BUILDING  7654 

ENLISTED  PERSONNEL  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7654 


BUILDING  NAME:  ENL  PERS  DIN 


Building  UA: 


CONDITIONED  SOFT:! 


Category  Number  Construction: 

11  [BRICK  AND  CMU 

j  Weeks  of  Winterj 

Weeks  of  Summer:] 


Use: 

Occupancy  HRS: 

Occupancy  Days:  j 

MESS  HALL  -  DINING  AREA 

0600-2000 

M-F;  SAT-SUN  j 

-:;V:  ,±  :■  > /' '  sai>' J :.y ;i Ji* 


PRES  START: 

o! 

o|  !  0!  !  oil  o!  1  o  |  o; 

PRES  STOP: 

A  J  1 

24 

24!  L 

24  r 

24:  j 

24  : 

24  i 

24 

REQ  START: 

6 

. 5j  L 

5 

5 

5'  i 

5;  L 

6| 

REQ  STOP: 

24' 

24:  ! 

24 

24 

24  L 

24  L 

24 

BLR  CAP  INPUT  (BTUH):, 
BLR  CAP  OUTPUT  (BTUH)^ 


[required 

HR/YR 


CLG  HRS  ON:| 
HTG  HRS  ON:! 
H/C  HRS  ON:; 


PRESENT  | 
HR/YR 


5,376; 


| 

CLG  HRS  SAVED: 

740; 

i 

HTG  HRS  SAVED:! 

1,184, 

| - 

C/H  HRS  SAVED: 

1,929 

Motor  HP: 

5.00 

HOAUHC: 

28.4 

HP  Effic: 

0.82 

HOAUH: 

45.6 

Load  Factor: 

0.80 

COAUHC: 

0.000623 

CFM-HTG:i 

7,000 

COAUC: 

0.00165 

CFM-CLG: 

7,000 

HOAOHC: 

33.9 

%OA: 

30% 

HOAOH: 

54.4 

%Area: 

35%; 

COAOHC: 

0.0006483 

CHILLER  CAP  (TONS):; 

0 

]  COAOC: 

0.00171 

KW-TON: 

0.00 

DC  DUTY: 

017 

DC  DEMAND: 
ECC: 
ECHC: 
NSUCHC: 

NSUCC: 

DDCCHC:! 

DDCCC:| 

NSC: 

DDCH:| 

OPT:j 

CHWR:! 

CNWR: 

OAR:| 


0.17 

0.000208 

0.0000788 

0.000261 

0.000691 

0.00018 

0.000476 

57200 

22500 

305 

17^5 

0 

5.67 


G-1677 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN 


Blog:  7654 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  PERS  DIN 

ENERGY  CALCULATION  SUMMARY 


[Variable  Air  Volume  air  handling  unit 

1ahu-i 


Schedule  ST/SPj 
I  Opt  ST/SP 

Duty  Cycle| 

_ Demand  Limit[ 

Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset~ 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, ! 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

twrcyrSL-- * '  T 


0.00 

9,579.22j 

115.06 

0.00 

1,115.34; 

0.00 

0.00 

O.OOj 

0.00 

7.46 

0.00 

0.00; 

0.00 

3, 524.80; 

49.13 

7.46; 

14,219.37: 

164.19 

0.00 

3,767.82 

o.oo; 

0.00 

399.03 

18.19 

0.00 

8,606.70 

19.33 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

26*992.92 


BBMWp 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


mmaamr 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  VAV  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

Maintenance  (filter)  alarm  -  AHU 


TOTAL: 


■  A 

4 


$348.00 


$3,695.00 

$272.00 

$399.00 

$112.00 

$4,826.00 


G-1678 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY :  AJN 

ENERGY  CALCULATION  PARAMETERS 


Building  UA: 


BUILDING  NAME:  ENL  PERS  DIN 
2,454  j  CONDITIONED  SOFT:! 


System  Type:  1 1  _ 

System  Name:  Variable  Air  Volume  air  handling  unit 
System  Number:  AHU-2 


{Catagory  Number: 

Construction: 

jUse:  Occupancy  HRS: 

Occupancy  Days: 

h - TT 

BRICK  AND  CMU 

MESS  HALL  -  DINING  AREA 

0600-2000 

M-F;  SAT-SUN 

| 

Weeks  of  Winter: 

32 

1 

Weeks  of  Summer: 

20: 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  oi 

i  o1  r 

0 

o! 

i  o; 

i  0! 

i  o 

PRES  STOP: 

!  24! 

241  | 

24 

24 

\  24! 

24 

24 

REQ  START: 

6 

!  5  [ 

5 

5 

5! 

!  5 

!  6 

REQ  STOP: 

1  24 

i  24  [ 

24 

24 ! 

24 

24 

24 

1  ^  V i££>  -&£.*  -1 . 

Motor  HP: 

5M 

HP  Effic: 

0.82 

Load  Factor:' 

0.80 

CFM-HTG: 

7,250 

CFM-CLG: 

7,250 

%OA: 

30% 

%Area:; 

35% 

CHILLER  CAP  (TONS): 

0 

|  KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH):' 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

HR/YR 


PRESENT 

Ihr/yr 


CLG  HRS  ON:| 

2,620 

3,360 

HTG  HRS  ON:| 

4,192| 

5,376; 

H/C  HRS  ON:j 

6,831; 

8,760 

CLG  HRS  SAVED: 

740 

HTG  HRS  SAVED: 

1,1 84j 

C/H  HRS  SAVED: 

1,929 

HOAUHC: 

28.4 

_ 

HOAUH: 

45.6 

COAUHC: 

•  0.000623 

COAUC: 

0.00165 

HOAOHC: 

33.9 

HOAOH: 

54.4 

COAOHC: 

0.0006483 

COAOC: 

0.00171 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000208 

ECHC: 

0.0000788 

NSUCHC: 

0.000261 

NSUCC: 

0.000691 

DDCCHC: 

0.00018 

DDCCC: 

0.000476 

NSC:| 

57200 

DDCH:; 

22500 

OPT: 

305 

CHWR:; 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1679 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE’  1 6-SeD-95 

L0CAT10N:FT.  RILEY,  KS  PREPARED  BY:  AJN 


BLDG:  7654 


BUILDING  NAME:  ENL  PERS  DIN 


System  Type: 

11 

System  Name: 

Variable  Air  Volume  air  handling  unit 

System  Number: 

AHU-2 

mi 

Schedule  ST/SPi  0  00 

- — - ! - - - 

9,669.36|  119.17 

Opt  ST/S  P 

0.00 

1,115.34!  0.00 

Duty  Cycle 

0.00 

0.00  0.00 

Demand  Limit 

7.46 

0.00  0.00 

— 

Night  Setback 

0.00 

3,650.69  49.13| 

Sub  Total 

7.46 

14,435.40  168.30 

Economizer  0.00 

3,902.39  0.00 

DDC  Control 


HWOA  Reset 


Chilled  Water  Reset 


Condenser  Water  Reset 


Chiller  Demand  Limit 


0.00 


0.00 


0.00 


0.00 


8,914.08 


0.00 


0.00 


0.00 


19.33 


0.00 


0.00 


0.00 


Remote  Monitoring, 

’ 

6.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

j 

f 

7.46 

W-  ’ 206.47 

sM 

32 

33 

36 

40 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  VAV  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

Maintenance  (filter)  alarm  -  AHU 


0 

0 

0 

0 


TOTAL:  1 


3 

1 

0 

0 


0 

0 

0 

1 


11 

0 

2 

0 


$348.00 


$3,695.00 

$272.00 

$399.00 

$112.00 


G-1680 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7654 


Building  UA:i 


. -  I 


BUILDING  NAME:  ENL  PERS  DIN 

>,454j  |  CONDITIONED  SOFT: 

. SKSaSSRSW  ,, . 


System  Type:  3 

System  Name:  Small  steam  boiler 
System  Number:[BLR-1 


Catagory  Number:  Construction: 

12  BRICK  AND  CMU 

Weeks  of  Winter: 

Weeks  of  Summer:' 


[Occupancy  HRS: 


MESS  HALL  -  KITCHEN  ARE|0500-2400 


Occupancy  Days 
|M-F;  SAT-SUN 


MEm 

3SH»Iiji 

It  iilB  M 

A  a 

*  r';: '' 

SUN: 

MON: 

TUE: 

WED:  THUR: 

. FRI: 

SAT: 

PRES  START: 

0! 

1  0  ! 

o  ! 

01  ! 

o:  : 

0 

!  o 

PRES  STOP: 

24 

24  ; 

24|  L 

24  ; 

24 

24 

24; 

REQ  START: 

o; 

0  ! 

oi  [ 

0  1 

J  L 

0: 

i  o 

REQ  STOP: 

24; 

I _ ?4  [ 

24  ! 

24!  j 

M  [ 

_ 24] 

i _ 24 

;  --5; 


Motor  HP: 
HP  Efficlj 
Load  Factor:! 
~  CFM-HTG:j 

CFM-CLG: 

_ %OA:; 

%Area: 

CHILLER  CAP  (TONS)?" 

KW-TON: 
BLR  CAP  INPUT  (BTUH):| 
BLR  CAP  OUTPUT  (BTUH):| 


8,625,000 

6,900,000 


CLG  HRS  ON: 
HTG  HRS  ON: 


WIRED-  [PRESENT 
YE _ HR/YR 

3,360  3,360 

5,376!  5,376 

8.760 


CLG  HRS  SAVED 
HTG  HRS  SAVED 


C/H  HRS  SAVED 


HOAUHC: 

HOAUH: 

COAUHC: 

COAUC: 
HOAOHC:| 
HOAOH: 
COAOHC:- 
COAOC:; 
DC  DUTY:! 
DC  DEMAND:; 
ECC: 
ECHC: 
NSUCHC: 

NSUCC: 

DDCCHC: 

DDCCC: 

NSC: 

DDCH: 


0.00000209 
0.00000552; 
992000! 
9640 
305! 
17^ 

o; 

5.67 


G-1681 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

09-Dec-95 

AJN 


BLDG:  7654 


mi mill 


BUILDING  NAME:  ENL^ER^^DIN ^  _ 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 

ENERGY  CALCULATION  PARAMETERS 


System  Type:  6 

System  Name:  Small  air  cooled  chiller 
System  Number:  CH-1 


Catagory  Number: 

Construction: 

Use:  Occupancy  HRS: 

Occupancy  Days:  j 

11  BRICK  AND  CMU 

MESS  HALL  -  DINING  AREA  0600-2000 

|M-F;  SAT-SUN 

Weeks  of  Winter:! 

32 

Weeks  of  Summer: 

20 

PRES  START: 

L 

0:  ! 

o:  i 

o  L 

0  L_ 

0  i _ 

0 

PRES  STOP:  _ 

24:  ! 

24,  L 

24  ; 

24  j _ 

24  | 

24 

24 

REQ  START:  [_ 

6  L 

5  L 

5!  i 

5  L 

5  L 

5!  _ 

6 

REQ  STOP:  ! 

24  r 

24 

24  i_ 

24 

24 

24  L 

24 

Jt  '"Jj 

Motor  HP: 

HP  Effic: _ 

Load  Factory 
CFM-HTG: 


CFM-CLG: 

%OA: 

%AreaT 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLRCAPOUTPUT  (BTUH): 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


i 

1 

CLG  HRS  SAVED: 

740 

HTG  HRS  SAVED: 

1,184; 

I 

C/H  HRS  SAVED:; 

1,929; 

HOAUHC 
HOAUH 
COAUHC 
COAUC 
HOAOHC 
HOAOH 
COAOHC 
COAOC 
DC  DUTY 
DC  DEMAND 
ECC 
ECHC 
NSUCHC 
NSUCC 
DDCCHC 
DDCCC 


CLG  HRS  ON:i 

2,620 

3,360 

NSC: 

57200 

HTG  HRS  ON:; 

4,192; 

i 

5,376 

DDCH: 

22500 

H/C  HRS  ON:| 

6,831; 

8,760 

OPT: 

305 

CHWR: 

CNWR 

OAR 


28.4 
45.6 

0.000623 

0.00165 

33^9 

54.4 
0.0006483 

0.00171 

017 

0/17 

0000208 

0.0000788 

0.000261 

0.000691 

0.00018 

0.000476 


G-1683 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION: FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN 


BLDG:  7654 


Building  UA: 


BUILDING  NAME:  ENL  PERS  DIN 
L454|  i  CONDITIONED  SQFT:| 


rami 


System  Type:  5 _ 

System  Name:  Steam  to  hot  water  converter 
System  Number:  CV-1 


Catagory  Number:  Construction: 

12  BRICK  AND  CMU 


Occupancy  HRS: 


IMESS  HALL  -  KITCHEN  AREI0500-2400 


wt* :  -  ’  i  v,  && 


Occupancy  Days: 
~M-F;  SAT-SUN 


Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

|  20| 

'<  - 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  Oj 

0 

0 

0 

1  0  [ 

o!  L 

o| 

PRES  STOP: 

24 

24 

24! 

24 

24  [ 

24  [ 

24' 

REQ  START: 

;  e  i 

5 

5 

i  5 

5  [ 

5  [ 

6 

REQ  STOP: 

24  | 

24; 

24; 

1  24' 

24 

24  [ 

24 

Motor  HP: 


HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

17% 

CHILLER  CAP  (TONS): 

0: 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

2,620 

3,360 

HTG  HRS  ON: 

4,192 

5,376 

H/C  HRS  ON: 

6,831 

8,760; 

CLG  HRS  SAVED: 

740 

!  HTG  HRS  SAVED: 

1,184 

C/H  HRS  SAVED: 

1,929 

CONSTANTS 

1 

( 

it 

fa 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY:: 

0.17 

DC  DEMAND:, 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.00000209 

DDCCC: 

0.00000552 

NSC: 

992000 

DDCH: 

9640 

OPT:! 

305 

;  CHWR: 

17.5 

CNWR: 

0 

OAR:! 

5.67 

G-1685 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN 


-  i  *  m  -  ipP  P 
'  I  -  M  % 


BUILDING  NAME:  ENL  PERS  DIN 


fii 


II  w 


System  Type: 

Is 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

CV-1 

ilOfl 


ialiul 


Opt  ST/SPj 

0.00] 

Duty  Cycle 

o.ooj 

Demand  Limit' 

0.00 

_ Night  Setback' 

0.00 

Sub  Total 

0.00 

Economizer 

0.00 

Ventilation/Recirculation 

0.00 

DDC  Control 

0.00 

HWOA  Reset 

0.00 

Chilled  Water  Reset 

0.00 

Condenser  Water  Reset 

0.00 

Chiller  Demand  Limit 

i - _ - 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

and  Safety  Alarms' 

1,432.32 

368.97 

o.oo; 
0.00 
0.00 
1,801.29 
0.00 
0  00 
o.oo; 
o.oo 
o.oo 
o.oo 
0.00 


1801.29! 


limem 


NO  :  -  .  /  ‘  *  POINTS  POINTS  POINTS  POMPS 


■NTS  POINTS  POINTS 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 

wsmmmem.  m  ® . 


$386.00 


$1,109.00 


;3^|^|i495.00': 


G-1686 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7654  BUILDING  NAME:  ENL  PERS  DIN 


System  Type:  1 7 

System  Name:  Heating  and  Ventilating  Unit  with  Return  Fa 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  T  o: 

;  o! 

!  o 

i  o! 

!  o  1 

o!  ! 

3 

PRES  STOP: 

24; 

i  24! 

24! 

1  24! 

24  !_ 

24  ; 

24 

REQ  START: 

6 

5 

i  5' 

51 

5  [I 

5;  ! 

6; 

REQ  STOP: 

_ 24 

24 

24 

24 

24 

24 

24 

i  ..  _  T  ; 

Motor  HP: 

loo 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

i 

11,400 

CFM-CLG: 

0 

%OA: 

100%f 

%Area: 

20% 

|  CHILLER  CAP  (TONS):! 

a 

KW-TON:; 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH):; 

o 

CONS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.00000209 

DDCCC: 

0.00000552 

NSC: 

992000 

DDCH: 

_ 

9640 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE*  16-Sep  95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 


BLDG:  7654 


BUILDING  NAME:  ENL  PERS  DIN 


System  Type: 

17  ”  - 1 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa 

System  Number:  j 

HRU-1  - 1 

C-i' ;  ;  -  V.  , 


Sub  Total _ _ 

Economizer 


0.00 


13,072.76 


146.06 


Ventilation/Recirculation1 


0.00 


0.00 


0.00 


0.00 


0.00 


DDC  Control 


0.00 


0.00 


0.00 


HW  OA  Reset 


0.00 


1.42 


0.00 


Chilled  Water  Reset 


0.00 


0.00 


0.00 


Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, ' 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 


joTAta 


0.00i 


13,072.76* 


gI47.48l 


4.00 


30 

33 


Scheduled  start/stop  control  -  AHU 
w/  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w /  RF 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$697.00 


$813.00 

$272.00 


G-1688 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7654 


BUILDING  NAME:  ENL  PERS  DIN 


Building  UA: 


CONDITIONED  SOFT:! 


System  Type:|l7 

System  Name:  Heating  and  Ventilating  Unit  with  Return  Fa 
System  Number:  HRU-2 


|  |  T 


'  -  ;  "  "  - 1  ’ 


Catagory  Number:  jConstruction: 

121BRICK  AND  CMU 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

_ i 

20 

|Use:  (Occupancy  HRS:  Occupancy  Days: 

ImESS  HALL  -  KITCHEN  ARE  0500-2400  !M-F;  SAT-SUN 


EM  OPERATING  SCHEDULE 


WED:  THUR:  FRI: 


'  •  .  r  ,  - 

SAT : 


PRES  START: 

0  1 

o:  r- 

o!  1  o; 

!  o  |  o 

o! 

PRES  STOP: 

24  i 

24  1  ‘ 

24  j  24 

i  24  24  [_ 

24 

REQ  START: 

6;  L 

5  | _ 

5!  I  5; 

5  |  5  | 

6 

REQ  STOP: 

24  i 

24  | 

24  1  24 

u 

M- 

CM 

TT 

CM 

24 

Upgfs 

-  mi  '  ■  • ; 

Motor  HP: 

2.50: 

HP  Effic:: 

0.74 

Load  Factor:! 

0.80 

CFM-HTG:; 

3,600 

CFM-CLG: 

0 

%OA: 

100% 

%Area:| 

10%; 

CHILLER  CAP  (TONS):; 

°: 

!  KW-TON:! 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH):j 

0 

REQUIRED 

HR/YR 


illMlilllilSiiil  I 


PRESENT 

1hr/yr 


CLG  HRS  ON 
HTG  HRSON 
H/C  HRS  ON 

CLG  HRS  SAVED 
HTG  HRS  SAVED 
C/H  HRS  SAVED 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

o 

COAOC 

o 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.00000209 

DDCCC 

0.00000552 

NSC 

992000 

DDCH 

9640 

OPT 

305 

CHWR 

17.5 

CNWR 

0, 

OAR 

5.67 

G-1689 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN 


BLDG:  7654 


BUILDING  NAME:  ENL  PERS  DIN 


System  Type: 

17 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa 

System  Number: 

HRU-2 

Schedule  ST/SPj 

_ Opt  ST/SPl 

Duty  Cycle 
Demand  Limit 


3,889.86 

614.95 

"  o.ooT 
o.oo 


Night  Setback 

0.00, 

0.00 

_  1 

73.03| 

Sub  Total 

o.oo| 

4,504.80^ 

73.03 

Economizer 

0.00 

0.00 

0.00 

DDC  Control 
HWOA  Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time,  ! 
_ and  Safety  Alarms 

ft&T'TOtiU.A;  '  'j 


4,504,80) 


':'umcs"  |H 

1  NO.  1  I 


HOHHBHPHSESS 


^c;~vA-^r 


:S)P<mn3cs!s 


mMm 


Bllil 


Scheduled  start/stop  control  -  AHU 
w / RF;  Optimum  start/stop  -  AHU 
w /  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w/  RF 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


JOINTS  POINTS 


IWfWff 


$888 


sfej-.t.i,  r:  ia?~ 

I  cost;|| 


$697.00 


$813.00 

$272.00 

$1,782.00 


G-1690 


BUILDING  7656 

GENERAL  INSTRUCTION  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7656 

BUILDING  NAME:  GEN  INST  BLDG 

Building  UA: 

3,640]  ]  CONDITIONED  SOFT:;  13,493 

Trrr -----  r[liT-  _ _ 

liK ; 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

21IBRICKANDCMU 

TRAINING 

0700-2100 

M-F 

Weeks  of  Winter.] 

32] 

Weeks  of  Summer: 

20; 

’CrT'^ 

T'T 

IP— ~  - »  -  » 

SUN: 

MON: 

TUE:  WED:  THUR: 

FRI: 

SAT: 

PRES  START: 

!  oi 

0'  i 

o  o!  i  o 

o!  ! 

0 

PRES  STOP: 

24! 

24:  1 

24:  i  24  24  ! 

24  i 

24 

REQ  START: 

1  o 

7\  \ 

7\  I  7  7 

7  r 

0 

REQ  STOP: 

0 

23  | 

23  I  23  :  23  1 

15 

0 

Motor  HP: 
HPEffic: 
Load  Factor: 

cfm-htgT 

CFM-CLG: 

%OA: 


%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUHK 


5.00 


0.82 

0.80 

7,000 

7,000^ 

15%; 

50%; 

0 

0.00 

0 

0| 


pOURSCALCULAT 

IONS 

|  ■  |  |  '  v"- | 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,440 

3,360 

HTG  HRS  ON: 

2,304 

5,376 

H/C  HRS  ON: 

3,754 

8,760 

CLG  HRS  SAVED: 

1,920 

HTG  HRS  SAVED: 

3,072 

C/H  HRS  SAVED: 

5,006 

comm 

••  *vL<x>  ...  *."•  *  •  '  •.  -■'* . 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC:; 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC:] 

0.000243 

NSC:] 

30500 

DDCH: 

31900 

OPT:; 

305 

CHWR:; 

17.5 

! 

CNWR: 

0 

OAR: 

5.67 

G-1691 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 

:  v’  r . 


ssh  '  -  ...  <fc,  *  I  rJ  •_ 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,«KM>0 


G-1692 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7656 


BUILDING  NAME:  GEN  INST  BLDG 


Building  UA:I 


3,640; 


CONDITIONED  SOFT: 


13,493 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

HEPW 

MON: 

Tuir 

*  WED:"” 

THUR: 

FRI: 

SAT: 

PRES  START:  i 

0 

0  [ 

0 

o! 

o  L 

o; 

O' 

PRES  STOP: 

24 

241  L 

24  | 

24 

24 

24  i 

24 

REQ  START:  [ 

0 

7  j 

7\  \ 

7 

7\  ; 

7  j 

0 

REQ  STOP: 

o  1 

23  i 

23  j 

23, 

23 

15 

0 

BSJW: 


jpuis 


m  : ;  | 


Motor  HP: 


5.00 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

7,000 

CFM-CLG: 

7,000 

%OA: 

15% 

%Area: 

50% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 

II  I 

&  jie*  — zs* '  ~  < 

REQUIRED 

PRESENT 

IHR/YR 

HR/YR 

CLGHRSON:  1,440 

3,360* 

HTG  HRS  ON:  2,304 

5,376 

H/C  HRS  ON:;  3,754 

8,760 

CLG  HRS  SAVED: 

1,920 

HTG  HRS  SAVED:; 

3,072 

C/H  HRS  SAVED: 

5,006 

Constants 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC:! 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

|  NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

i 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

f  CNWR: 

0 

OAR: 

5.67 

G-1693 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


Schedule  ST/S P 
OptST/SP~ 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ j_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  keset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


18,305.21! 

1/1 15.34! 
O.OOi 

0.00! 

7,743.84 

27,164.39 

2,060.35| 

0.00; 

2,415.13 

0.00 


110.90; 

o.ooj 

0.00 

0.00 

55.51 

166.41 

oocT 

6.76 

~5a06_ 

oocT 
~  0.00 
0.00 
0.00 


18  Scheduled  start/stop  control  -AHU;  1  0  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU  0  7  0  8  $3,378.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 

35  Outside  air  damper  economizer  0  0  0  2  $399.00 

control  -  MZ  AHU 


40  Maintenance  (filter)  alarm -AHU  0  0  10  $112.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7656 


Building  UA:| 


BUILDING  NAME:  GEN  INST  BLDG 


3,640 


CONDITIONED  SOFT: 


13,493; 


System  Type:|l 

1 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

1  21 

BRICK  AND  CMU 

TRAINING 

0700-2100  M-F 

Weeks  of  Winter; 

32j 

Weeks  of  Summer: 

20| 

PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


__0 

Z3  c 

o! 

oil  o|  i  o  o! 

24;  ; 

24 j  1 

24! 

24]  L 

24  ; 

24  j _ 

24; 

0  L_ 

7; 

t  1 

7:  L 

7;  ; 

0 

0 _ 

23;  L 

23 

!  23  | 

23  L 

23 

0 

Motor  HP: 

'2,00 

HP  Effic: 

0.71  j 

Load  Factor: 

0.80 

CFM-HTG:  0 

CFM-CLG: 

0 

!  %QA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0; 

KW-TON:; 

O.OO; 

I  BLR  CAP  INPUT  (BTUH): 

8,265,000; 

]  BLR  CAP  OUTPUT  (BTUH): 

6,900,000; 

REQUIRED  iPRESENT 
HR/YR  iHR/YR 


CLG  HRS  ON:| 

1,600 

3,360 

HTG  HRS  ON: 

2,560 

5,376| 

H/C  HRS  ON:] 

4,171 

8,760; 

CLG  HRS  SAVED: 

1 ,760| 

HTG  HRS  SAVED:: 

2,81 6| 

C/H  HRS  SAVED: 

4,589 

HOAUHC:| 

21.1; 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC:! 

17.3 

HOAOH:] 

27.9 

COAOHC:; 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207; 

ECHC: 

j 

0.0000784 

NSUCHC: 

0.000221; 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919; 

DDCCC: 

0.000243! 

NSC: 

30500 

i - — - s 

DDCH:  31900 

OPT 

305 

CHWR 

17.5 

CNWR 

0; 

OAR 

5.67 

G-1695 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


mmum 

System  Type: 

i 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

1 1  ij§fjj 

JliSi 

Schedule  ST/SP 

0.00] 

4,734.05 

o.oo!  j 

Opt  ST/SP 

o.ooj 

512.74 

0.00 

!  Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit  0.00 

o.oo; 

0.00 

i  Night  Setback;  0.00 

0.00 

0.00; 

Sub  Total 

0.00 

5,246.80; 

0.00 

Economizer  0.00 

0.00 

0.00 

Ventilation/Recirculation  0.00 

0.00 

0.00 

DDC  Control 

]  0.00 

o.oo; 

0.00 

HW  OA  Reset  0.00 

0.00 

46.86 

Chilled  Water  Reset;  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit;  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

1 

1 

4.00 

i 

lassssasa^i^ii 

HrS&ooj 

,  j-V  ,  :  *  5,246.80;  J§| 

46,86 

4*00 

Wl9AL^SJm  P01NT  AND  COST^UMMARY 

POMS  POMS  POMS  POINTS 

1  Scheduled  start/stop  control  -  HW 

Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

O 

CM 

0  0 

$277.00 

2  Hot  water  reset  -  HW  Boiler 

0  0 

0  3 

$836.00 

4  Alarms  -  HW  Boiler 

0  0 

2  0 

$330.00 

TOTAL: 

2  0 

2  3 1  iimnii!! 

G-1696 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


Category  Number:  Construction: 

21  BRICK  AND  CMU 


Use: 

TRAINING 


[Occupancy  HRS: 
io700-2100 


Occupancy  Days: 


Weeks  of  Winter: 

32  j 

Weeks  of  Summer:! 

_ L - - - - - 

20] 

T6 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

i  o! 

0 

o: 

1  0; 

0 

PRES  STOP: 

24 

24: 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7i  i 

7!  i  7!  !  7\  0 

REQ  STOP: 

0 

23 

23!  ! 

23 

23 

15‘ 

!  0 

Motor  HP: 
HPEffic: 
Load  Factor: 

cfm-htgT 

CFM-CLG: 

%OA: 


%Area: 

0% 

CHILLER  CAP  (TONS): 

74 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

|  BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
[HR/YR  iHR/YR 


CLG  HRS  ON 

1,440'  3,360 

• _ i - : 

HTG  HRS  ON 

2,304  5,376 

_ . J - : 

H/C  HRS  ON 

3,754;  8,760 

CLG  HRS  SAVED 

1,920 

HTG  HRS  SAVED 

3,072 

C/H  HRS  SAVED 

5,006 

HOAUHC: 

21. 1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC:1 

i 

0.0000919 

DDCCC: 

0.000243 

NSC:! 

30500 

DDCH: 

31900" 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1697 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  GEN  INST  BLDG 

LJQ^JIQ 

1 

M 

mMmm 

_ 

_ 

Small  air  cooled  chiller 
CH-1 


Schedule  ST/S P 

Qpt  ST/Sp- 
Duty  Cycle 
Demand  Limit 
Night  Setback' 

Sub  Total _ j_ 

_ Economizerj 

Ventilation/Recirculation' 
DDC  Control^ 
HWOA  Reset! 
Chilled  Water  Reset, 
Condenser  Water  Reset 
Chiller  Demand  Limit' 
Remote  Monitoring,  I 
Maintenance,  Run  Time, j 
and  Safety  Alarms 


—mi! gBfol 

;  j  *  :4<,  \  ' 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


4,351.35 
691.23” 
0.00  ” 
6.00 
o.oo” 

5,042.58 

0.00] 

o.oo[~ 

aoo| 

o.ooP 

1,291.50 

o7oo~ 

0.00; 


SUMMARY 


POINTS 


-  - 


$386.00 


$664.00 

$281.00 

$150.00 

11111111 


G-1698 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7656  BUILDING  NAME:  GEN  INST  BLDG 


Category  Number:  Construction: 

21  BRICK  AND  CMU 


Use: 

"TRAINING 


Occupancy  HRS: 
“0700-2100 


. . . ' 

Occupancy  Days:  j 

!m-f 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

201 

CHILLER  CAP  (TONS): 

KW-TON: 


0.00; 


BLR  CAP  INPUT  (BTUH): 
j  BLR  CAP  OUTPUT  (BTUH)! 


0 

0 


ip 

NSTANTS  ' 

'TV-  ‘  ■' 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1699 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 


LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


System  Type: 

26 

System  Name: 

Pump 

System  Number: 

HWP-1 

Schedule  ST/S P 

0.00 

4,309.20 

o.oo1 

Opt  ST/S P 

0.00 

466.73 

0.00: 

Duty  Cycle 

ooo 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00; 

Sub  Total 

Too1 

4,775.93 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

. 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  IReset 

0.00 

o.oo; 

0.00 

Condenser  Water  Reset 

0.00 

o.oo; 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

] 

3.00 

SllPSllSSIilSliS 

®.ooi 

.  *„:.w  *  &00 

24  Scheduled  start/stop  control  -  10  10  $386  00 

Pump;  Optimum  start/stop  -  Pump; 

Demand  limiting  -  Pump 


G-1700 


BUILDING  7658 

ADMINISTRATION  &  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7658  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA: 

4,753 

CONDITIONED  SOFT: 

13,520 

ISfSSlii 

K 

Bill 

MUM 

System  Type: 

15 

1 

System  Name: 

Small  Single  Zone  air  handling  unit 

1 

System  Number: 

AHU-1 

iinnii 

m 

n 

Mg 

wm, 

g|ggif|g 

SI 

W&!MEeB£r 

Category  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3 

BRICK  AND  CMU 

“l 

MDMIN  &  SUPPLY 

0700-1600 

|M-F 

Weeks  of  Winter:] 

32 

Weeks  of  Summer: 

20 

System  oplRAiWe  schedule 

1S'& 

ism 

m 

..... 

y  v^p|^ ™ ! 

SUN: 

MON:  TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START:  [ 

0 

o  ; 

0 

i 

0|  | 

0;  r 

0! 

0 

PRES  STOP:  f 

24  24 

24 

L 

24|  j 

24:  : 

24; 

24 

REQ  START:  T 

0 

5 

5 

5|  L_ 

5 

5  ! 

0 

REQ  STOP:  [ 

0 

17 

17 

17:  ■ 

17  i 

17  , 

_ g 

0.75 

”  '5;  "  ’ ;  I '  ' 

j  Motor  HP: 

HOAUHC: 

0 

HP  Effic: 

0.66 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

940 

HOAOHC: 

0 

%OA: 

20%. 

HOAOH: 

0 

%Area: 

37% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

|  BLR  CAP  OUTPUT  (BTUH): 

6; 

ECC: 

0 

ECHO:  0 


NSUCHC:  0.000226 

NSUCC:  0.000598 

DDCCHC:  0.0000188 

I 

REQUIRED  PRESENT 

HR/YR  iHR/YR 

DDCCC:  0.0000498 

CLGHRSON:;  1,200:  3,360; 

NSC:  93100 

HTG  HRS  ON:  1,920  5,376 

DDCH:  29900 

H/CHRSON:  3,129  8,760 

OPT::  305 

CHWR:  17.5 

CLG  HRS  SAVED:  2,160 

CNWR:  0 

HTG  HRS  SAVED:  3,456  r— -  nAP.  ^  R7 

C/H  HRS  SAVED:  5,631  1 

G-1701 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

. . 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

(AHU-1 

Schedule  ST/SP 

0.00 

1,464.87 

0.00 

ftfln  fra-iTu. 

Opt  ST/SP 

0.00 

206.85j _ 

o.oo!' 

Duty  Cycle 

~ 0.00 

o.ool 

0.00 

Demand  Limit 

0.52 

0.00 

0.00; 

Night  Setback 

o.oo; 

1,214.18| 

163.73] 

Sub  Total  1 

0.52 

2,885.90 

163.73 

Economizerj 

O.OO: 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

— - - 1 _ 

56.17; 

0.00 

< 

HWOA  Reset 

0.00 

0.00 

0.00 

— - _i 

Chilled  Water  Reset 

0.00; 

o.oo; 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

1 

0.00 

Chiller  Demand  Limit 

0.00 

o.oo; 

0.00 

1 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

1 

1 

i 

and  Safety  Alarms 

i 

163.73 

■mv 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


gpjlNTS  POINTS  '  'POINTS 


jf§|l  ^OOST:'" 


$348.00 


$1,097.00 

$272.00 

$399.00 


0 


6  $2,116.00 


G-1702 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7658 


Building  UA: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

i~753i  I  CONDITIONED  SQFT:j 


System  Type: 

15 _  _ | 

System  Name: 

Small  Single  Zone  air  handling  unit  j 

System  Number: 

AHU-2 

Catagory  Number:  Construction: 

3  BRICK  AND  CMU 


Use: 

ADMIN  &  SUPPLY 


Occupancy  HRS:  Occupancy  Days: 

10700-1600 


Weeks  of  Winter: 

3? 

Weeks  of  Summer: 

20j 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  L 

o'  r 

0! 

o; 

. . _0 

!  ....  0 

0!  !  0i 

PRES  STOP:  •_ 

24 

24 

24! 

24) 

j  24 

24  24 

REQ  START:  !_ 

0  ^ 

ZUL  [ 

5 

!  5 

!  5 

.5  ! 

0 

REQ  STOP:  j_ 

0; 

_ 17 

17 

17 

171 

17  ! 

0 

A.;;*-*. fh '  '££>*•: * 


Motor  HP: 
HP  Effie: 
Load  Factor:' 
CFM-HTG:7 
CFM-CLG: 

_ %OA:' 

%Area: 

CHILLER  CAP  (TONS)? 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


•JfjK',-.  >  '  -  -.OTv  .  -  V  "  > 


[REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON 

1,200  3,360 

HTG  HRS  ON 

1,920  5,376 

H/C  HRS  ON 

3,129  8,760 

CLG  HRS  SAVED 

1 

2,160 

_ _ 1 

HTG  HRS  SAVED 

3,456 

C/H  HRS  SAVED 

5,631 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

i - 

i 

COAUC: 

0 

HOAOHC: 

0 

i 

HOAOH: 

0 

! - 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

1 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

1 - 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1703 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

'  *  1 1  |  |p|  -  ■  I  -  *  gpgj 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1704 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7658  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

Building  UA?  4,753|  [  CONDITIONED  SOFT: 


Building  UA: 


■  •  ^1  ^  ■  "T5 

■hbb 

Catagory  Number:  Construction: 

“  3BRICKANDCMU 


Use: 

ADMIN  &  SUPPLY 


Occupancy  HRS: 
10700-1600 


Occupancy  Days: 
~M-F 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

TUE: 


PRES  START: 

!  O'  ; 

0 

0  | 

0 

PRES  STOP: 

24 

24 

24;  ; 

24 

REQ  START: 

0 

5 

51  i 

5 

REQ  STOP: 

;  o:  ; 

17 

17 

17| 

. 

i  '  -  ’  g  |  ; 

Motor  HP: 

0.75; 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

....  9  r 


CFM-HTG: 

CFM-CLG: 

%oaT 

%Area: 

CHILLER  CAP  (TONS)T 
KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


[REQUIRED. 

1HR/YR 


PRESENT 

jHR/YR 


CLG  HRS  ON: 

1,200: 

3,360: 

HTG  HRS  ON:' 

1,920 

5,376| 

H/C  HRS  ON: 

3,129; 

8,760 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED: 

5,631 

HOAUHC 

'  0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

o“ 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

:  93100 

DDCH 

29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

|  5.67 

-.tvsnszer:'.  m  ■  * : 


G-1705 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7658 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

a^TOfii  ‘rnmm 

'■rjmmm 

Schedule  ST/SP 

0.00| 

1,464.87 

0.00! 

Opt  ST/SP 

oooj 

206.85 

0.00 

i 

Duty  Cycle! 

o.oo! 

0.00 

0.00 

j 

Demand  Limit 

0.52 

0.00 

0.00 

Night  Setback 

0.00 

1,214.18 

0.00 

_ 1 

Sub  Total 

0.52 

2,885.90 

0.00 

Economizer 

0.00 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control! 

0.00 

56.17; 

0.00 

HW  OA  Reset 

0.00 

o.oo; 

0.00 

Chilled  Water  Reset 

0.00 

0.00; 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

o.oo; 

0.00 

Remote  Monitoring, ; 
Maintenance,  Run  Time,  1 

3.00 

and  Safety  Alarms 

2,942.07 

iiSiii'giiilv  o.oo 

27 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


36  Outside  air  damper  economizer 
control  -  AHU 

TOTAL: 


0 

0 


§1 


2 

1 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


$2,116.00 


G-1706 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7658 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:j _ 4,753[  | _ 

System  Type:  15 _ 

System  Name:  Small  Single  Zone  air  handling  unit _ 

System  Number:|AHU-4  _ 


CONDITIONED  SQFT:i 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

f  oj 

i  0i  r 

0 

;  o| 

0i  1  Qi 

PRES  STOP: 

i  24! 

1  24  ; 

24 

1  24| 

24 

24| 

REQ  START: 

!  o; 

!  5 

5; 

!  5! 

5  !  5; 

REQ  STOP: 

!  o: 

17  r 

17 

17i 

17! 

! _ !Zi 

Catagory  Number: 

Construction: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

10700-1600 


Occupancy  Days:  j 


Motor  HP: 

0.75| 

HP  Effic: 

0.66; 

Load  Factor: 

0.80 

CFM-HTG:: 

0 

CFM-CLG: 

940 

%OA: 

20% 

%Area: 

0% 

CHILLER  CAP  (TONS):' 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

|  BLR  CAP  OUTPUT  (BTUH):; 

0 

REQUIRED  IPRESENT 

_ HR/YR  jHR/YR  j 

CLG  HRS  ON:|  1,20o|  3,360: 

HTG  HRS  ON:| _ 1,920 _ 5,376; 

H/C  HRS  ON:  3,129  8,760 


!  CLG  HRS  SAVED: 

2,160 

!  HTG  HRS  SAVED: 

3,456; 

C/H  HRS  SAVED: 

5,631 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC:! 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

1  17.5 

CNWR: 

0 

OAR: 

5.67 

G-1707 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


^  NAME:  ADMIN  &  SUPPORT  BLDG  _ 

11111111  slols  net  j  !Fil  i  [®j  £  Iral  j  vi  1  n  f. 

\RTgPf!»ep 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-4 

iiliKWii 

japMMi 

mm  -r ; 

Schedule  ST/S P 

1,464.87 

0.00 

Opt  SUSP 

206.85 

0.00 

Duty  Cycle 

mrnmm 

0.00 

Demand  Limit 

0.52 

'wmmm 

0.00 

Night  Setback 

1,214.18! 

0.00 

Sub  Total 

0.52 

2,885.90 

0.00 

Economizer: 

0.00 

0.00 

DDC  Control 

56.17 

0.00 

0.00 

0.00 

BISS 

0.00 

Chiller  Demand  Limit 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, ! 

and  Safety  Alarms 

i 

| 

2,942*07 

0.00; 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

i 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

|| | 

3  W:f 

0 

6 

$2,116.00 

G-1708 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7658 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:| 


4,753 


CONDITIONED  SOFT;! 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number 

AHU-5 

13,520; 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days:  ! 

3 

BRICK  AND  CMU  toMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter: 

_ B 

Weeks  of  Summer:  ! 

20 

SUN:  MON:  TUE:  WED:  THUR: 


FRI: 


jmsm 

SAT: 


PRES  START:  1  0; 

o  o  Oi  :  o  1  o  L_ 

PRES  STOP:  H 

24| 

24 

~24 

~M  c 

24:  [ 

_?4j  | _ 

REQ  START: 

_ 0i 

5:  L 

5  ; 

ZE  L 

5  r 

5\  ! 

REQ  STOP:  1  0; 

17  : 

17 

17i  ; 

17!  ! 

17;  \~ 

mas® 

-- 

mm 

24: 


Motor  HP: 


0.75 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG:: 

0 

CFM-CLG:! 

940 

%OA: 

20%; 

%Area: 

0% 

CHILLER  CAP  (TONS):! 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

!  BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS  v 

REQUIRED 

PRESENT  ! 

HR/YR 

HR/YR  ! 

CLG  HRS  ON: 

1,200 

3,360! 

HTG  HRS  ON: 

1,920 

5,376] 

H/C  HRS  ON: 

3,129 

8,760; 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456 

1  C/H  HRS  SAVED: 

5,631: 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

017 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR:| 

17.5 

CNWR: 

0 

OAR: 

5.67" 

G-1709 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7658  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


DDC  Control  0.00  56.171  0.00, 

HW  OA  Reset  0M  000  O.OO' 


j  Maintenance,  Run  Time, 


18  Scheduled  start/stop  control -AHU;  1  0  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0  2  0  3  $1,097.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 


G-1710 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7658 


Building  UA: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

1,753:  i  CONDITIONED  SOFT:' 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

o 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

DDCH 

29900 

OPT 

305 

CHWR 

17.5 

CNWR 

"o 

OAR 

5.67 

G-1711 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 


PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Schedule  ST/S P 

_ OptST/SP" 

_ Duty  Cycle| 

_ Demand  Limit 

_ Night  Setback 

Sub  Total _ | 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms; 


UNCTN  UMCS  APPLICATION  DO  AO  Dl  A 


V'  !  > " 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


POINTS. ;  fPOINTS Q  POINTS POINTS' 


•TOTAL: 


. . 


$277.00 


$836.00 

$330.00 

$1,443.00 


G-1712 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7658  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA: 

4,753! 

CONDITIONED  SQFT:  13,520 

\W&i 

1 

l| 

fr~i 

{ 1  •  j  ij§  su 

System  Type: 

6 

i 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

yf,z$ i  r;>  i  ; 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3 

BRICK  AND  CMU 

jADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter: 

32| 

Weeks  of  Summer: 

20 

§ystemoper 

IMS:  Si 

Hay 

iE 

WED: 

THUR: 

v' 

-*  4  .  >  's. 

FRI:  SAT: 

SUN:  MON: 

TUE: 

PRES  START: 

i  o: 

0 

!  o 

0 

: . ....o;  l 

o 

o 

PRES  STOP: 

|  24' 

24! 

24 

24 

24!  [ 

24!  j  24; 

REQ  START: 

o; 

5; 

5 

“  1 1> 

5  [ 

5!  !  0 

REQ  STOP: 

i _ P  j 

17 

17 

17 

l _ 17  [ 

17j  !  0 

Load  Factor:; 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

15 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

|  BLR  CAP  OUTPUT  (BTUH): 

0 

gRScII-GOiKtibNS 


REQUIRED  PRESENT 

HR/YR  jHR/YR 

CLG  HRS  ON 

1,200  3,360 

HTG  HRS  ON 

1,920'  5,376! 

1  1  j 

H  1C  HRS  ON 

3,129  8,760 

CLG  HRS  SAVED 

;  2’160 

HTG  HRS  SAVED 

3,456 

C/H  HRS  SAVED 

|  5,631 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1713 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7658 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Type: 

6  | 

System  Name: 

Small  air  cooled  chiller  j 

System  Number: 

CH-1  ; 

Slf't;. 

kWIipitJifci 

in fflpSSSSI 

mm 

Schedule  ST/SP 

0.00 

2,613.02 

0.00 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit! 

0.93 

0.00 

0.00 

Night  Setback’ 

o.ooj 

0.00 

i 

o.oo; 

Sub  Total 

0.93 

2,981.98 

o.oo; 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation1 

0.00 

0.00 

o.oo; 

DDC  Control 

0.00 

0.00 

o.oo: 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

262.50 

0.00 

Condenser  Water  Reset 

0.00 

o.oo; 

0.00 

Chiller  Demand  Limit 

12.62 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms' 

13.55: 

3,244.48 

0.00 

.  ■■■■■ 

4.00 

10  Scheduled  start/stop  control  -  10  10  $386.00 

Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 


1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 


0  0  0  2 


$664.00 


16  Alarms  -  Chiller  0  0 

42  Chiller  demand  limiting  -  Small  Air  1  0 

Cooled  Chiller 


2  0  $281.00 

0  0  $150.00 


3  2  $1,481.00 


G-1714 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7658 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

Building  UA: 

4,753' 

CONDITIONED  SQFT:i 

1 

13,520 

I:.";:/, 

M WSM3¥M 

— BH 

System  Type: 

25 

j 

System  Name: 

Hot  water  radiation  pump 

1 

System  Number: 

RAD-1 

1 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3 

BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20! 

SUN:  MON: 


TUE: 


WED:  THUR: 


FRI: 


SAT: 


ROUftSCALCUljaiT 

IONS  . 

REQUIRED  iPRESENT 

HR/YR  iHR/YR 

CLG  HRS  ON: 

1,200  3,360 

HTG  HRS  ON: 

1,920;  5,376 

H/C  HRS  ON: 

3,129  8,760 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED:; 

3,456 

C/H  HRS  SAVED: 

5,631 

ECHC: 


NSUCHC: 


NSUCC: 


DDCCHC: 


DDCCC: 


NSC: 


DDCH:1 


OPT: 


CHWR:| 

cnwrT 


OAR:! 


PRES  START:  !  0!  f  Oi 

o  o  !  0;  r 

o!  !  o 

/ 

PRES  STOP:  24j  |  24 

24  :  24  24: 

24  !  24 

REQ  START:  i  0i  1  5 

0? 

n 

I 

Ol 

tn 

n 

5!  !  o! 

REQ  STOP:  !  0 

1  17! 

17!  j  17  ;  17  r 

17  j  0! 

^^0.76 

CONSTANTS  ^ 

HOAUHC 

0 

HP  Effic: 

0.66 

HOAUH 

0 

Load  Factor: 

0.80 

COAUHC 

0 

CFM-HTG: 

0 

COAUC 

0 

CFM-CLG: 

0 

HOAOHC 

0 

%OA: 

0% 

HOAOH 

0 

%Area: 

100% 

COAOHC 

0 

CHILLER  CAP  (TONS): 

0 

COAOC 

0 

KW-TON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

!  BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0 

0.000226 


0.000598 


0.0000188 


0.0000498 


93100 


29900 


305 


17.5 


5.67 


G-1715 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


TOTAL: 


$570.00 


$570.00 


G-1716 


BUILDING  7665 
DENTAL  CLINIC 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7665 

BUILDING  NAME:  DENTAL  CLINIC 

Building  UA: 

4,597] 

CONDITIONED  SOFT:]  1 1 ,076 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

Category  Number:  Construction: 


{Occupancy  HRS: 


Occupancy  Days: 


lOlBRICK  AND  CMU 


(DENTAL  CLINIC 


0800-1700 


M-F 


Weeks  of  Winter: 

32i 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0  [ 

o; 

r  o 

'  o'  r 

0! 

1  0| 

PRES  STOP: 

24[ 

24  l 

24 

24 

24  | 

24 

!  24] 

REQ  START: 

!  o  ! 

6  [ 

61 

r  6 

6  [ 

61 

i  0| 

REQ  STOP: 

0:  j 

16'  f 

16 

16 

16  \ 

16 

1  0! 

CFM-CLG: 


19,500 


%OA^ 


10% 


%Area:! 


100% 


CHILLER  CAP  (TONS):| 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH):j 


flOQiS 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON 

1,000  3,360 

1  - 

HTGHRSON 

1,600  5,376 

H/C  HRS  ON 

2,607  8,760; 

CLG  HRS  SAVED 

2,360 

HTG  HRS  SAVED 

3,776 

C/H  HRS  SAVED 

6,153 

HOAUHC:]  50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1717 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CVWV 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7665 


Building  UA:i 


h'i  s  ;  -  1?  O' 


BUILDING  NAME:  DENTAL  CLINIC 

[5971  |  CONDITIONED  SOFT:! 


System  Type:  3 _ 

System  Name:  Small  steam  boiler 
System  Number:  BLR-1 


11,076 


Catagory  Number:  Construction: 

ioIbrickand  cmu 


MHBflByWi 


Use: 

DENTAL  CLINIC 


Occupancy  HRS: 

0800-1700 


{Occupancy  Days 
INLF 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20! 

WED:  THUR: 


PRES  START: 

o!  i 

o  r 

o;  i _ 

0  _ 

0! 

PRES  STOP: 

24  ; _ 

24  I 

24!  | 

24  : 

24 

REQ  START: 

0!  ! 

U  L 

6!  L 

UfL 

6; 

REQ  STOP: 

o!  ! 

16!  [ 

16;  i _ 

16!  L 

16 

■ 

I 

Motor  HP 
HP  Effic 
Load  Factor 
CFM-HTG 
CFM-CLG 
%OA 
%Area 

CHILLER  CAP  (JOHS) 
KW-TON 
BLR  CAP  INPUT  (BTUH) 
BLR  CAP  OUTPUT  (BTUH) 


CLG  HRS  ON 
HTG  HRS  ON 
H/C  HRS  ON 

CLG  HRS  SAVED 
HTG  HRS  SAVED 


C/H  HRS  SAVED 


0.00 

~~  0.00 
0.80: 

_ § 

o! 

0%; 

0%: 

0 

0.00 

810,000, 

648,000 


Resent 

HR/YR 

3,360 

5,376 

8,760 


SAT: 


IBI 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY:! 

0.17 

DC  DEMAND: 

.  i 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143! 

NSUCC: 

0.000379 

DDCCHC: 

0.000119: 

DDCCC: 

0.000316 

NSC: 

36000! 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5; 

CNWR: 

0! 

G-1719 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7665 

BUILDING  NAME:  DENTAL  CLINIC 

■^*11 

KS1 

System  Type: 

3  ! 

System  Name: 

Small  steam  boiler  j 

System  Number: 

BLR-1  | 

gppMflp 

mm 

Schedule  ST/SP| 

0.00 

.00 

0.00 

Opt  ST/SP 

o.oo: 

ooo^ 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

o.oo' 

0.00 

Night  Setback 

0.00 

o.oo; 

0.00 

Sub  Total  I 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset; 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time,  1 
and  Safety  Alarms 

1 

i 

I 

4.00 

...v :  - i  'g®  - 

7  Steam  Boiler  Monitoring 


$1,015.00 


$1,015.00 


G-1720 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7665 


BUILDING  NAME:  DENTAL  CLINIC 


Building  UA: 


4,597j 


CONDITIONED  SOFT: 


11,076 


System  Type:6 


System  Name:  Small  air  cooled  chiller 


System  Number:  CH-1 


gH  ii£  s:  J  ’.'v.w- 

m  ~  < -mm 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

10 

BRICK  AND  CMU 

DENTAL  CLINIC 

0800-1700 

M-F 

Weeks  of  Winter:! 

32| 

Weeks  of  Summer:! 

20; 

PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


;  it 


SUN:  MON:  TUE:  WED: 


.  WM 

SAT: 


=  a  L 

0:  r 

0| 

0 

0 

0  L 

0: 

:  !  24!  r 

24;  | 

24 

24 

24!  ! 

24;  r 

24! 

!  0!  !  6  |  6 

6 

6  r 

6:  L 

0 

:  !  0  ; 

16  ! 

16 

16 

16  “ 

16  | 

0 

ppufs- . . . lip 

SSISIK'; 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor:; 

0.80 

CFM-HTG: 

0 

CFM-CLG:  0 

%OA: 

0% 

;  %Area: 

0% 

CHILLER  CAP  (TONS): 

50 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH):! 

0 

;  BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,000 

3,360; 

HTG  HRS  ON: 

1  1 

1,600, 

5,376 

H/C  HRS  ON: 

2,607: 

8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED:! 

3,776 

C/H  HRS  SAVED: 

6,153 

CQN 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC:! 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY:; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

1 

0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

i 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT:; 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG: 


BUILDING  NAME:  DENTAL  CLINIC 


Schedule  ST/S P 
OptST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring,  j 
Maintenance,  Run  Time, ; 
and  Safety  Alarms 


8,630.20 
1,115.34 
0.00  ~ 
aoof 
o'ooj 

9,745.54; 

o.oo; 

0.00 

0.00 

0.00 

875.00 

0.00 

0.00 


10,520.54t| 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


SSMISIiMillll 


$386.00 


$664.00 

$281.00 

$150.00 

1(011,00 


G-1722 


BUILDING  7670 
DENTAL  CLINIC 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNCWW 

ENERGY  CALCULATION  PARAMETERS 


Catagory  Number:  (Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

IOiBRICK  AND  CMU 

DENTAL  CLINIC 

0800-1700 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer] 

20 

- -i 

PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


.  ' 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

o: 

I _ 0J 

o! 

o; 

0 

:  _0|  L 

24 

!  24 

24' 

24 

24! 

24  [ 

!  o 

!  6;  ! 

6 

6 

;  6 

6!  1 

i  o; 

16| 

16 

16 

16 

16  r 

■ .. ^  eSsafeLuaetLfc  ***  -x.-* 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%oaT 

%Area: 

CHILLER  CAP  (TONS);: 

kw-tonT 

BLR  CAP  INPUT  (BTUH):! 
BLR  CAP  OUTPUT  (BTUH): 


. 7.50 

0.83 

080 

25,405 

25,405 

10% 

100% 

0 

ooo 

0 

o 


lilRSCMCUaflQN* 


REQUIRED  PRESENT 
HR/YR  IHR/YR 

‘  1,000  3,360 


CLG  HRS  ON:; 

1,000 

HTG  HRS  ON:! 

1,600; 

H/C  HRS  ON:] 

2,607, 

CLG  HRS  SAVED: 

2,360! 

HTG  HRS  SAVED:; 

3,776! 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC:; 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143" 

NSUCC? 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

!  305 

L _ 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1723 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNCWW 


BLDG:  7670 


BUILDING  NAME:  DENTAL  CLINIC 


System  Type: 

18  1 

System  Name: 

Dual  Duct  air  handling  unit 

System  Number: 

AHU-1 

mmrnmmsm 

Schedule  ST/SP 

0.00 

52,054.93 

784.69 

. . . _ . _  ! 

OptST/SP 

0.00 

1,642.82 

0.00 

i 

Duty  Cycle 

0.00 

0.00 

0.00 

i 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

22,352.81 

223.52 

Sub  Total 

0.00 

76,050.56 

1,008.22 

Economizer 

0.00 

20,665.15 

0.00 

Ventiiation/Recirculation 

0.00 

937.57 

38.90; 

i  DDC  Control 

0.00 

7,881.90 

250.22 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Ffeset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

o.oo: 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

5.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 


TOTAL 


0,001 


105,535/18! 


1,297,34! 


5.00 


. •  . .  s'“  1  ■"  .  . . 'v  v  *“  -  -  -  "s  ‘  ^ 


Scheduled  start/stop  control  -  AHU 
w 7  RF;  Optimum  start/stop  -  AHU 
w /  RF;  Demand  limiting  -  AHU  w/ 

RF;  Duty  Cycling  -  AHU  w/  RF 

28  Direct  digital  control  -  Dual  Duct  1 

AHU 

34  Outside  air  damper  ventilation  and  0 

recirculation  control  -  Dual  Duct 
AHU 

37  Outside  air  damper  economizer  0 

control  -  Dual  Duct  AHU 

40  Maintenance  (filter)  alarm  -  AHU  0 


7 

1 

0 

0 


0 

0 

0 

1 


2 

0 


$697.00 


$3,761.00 

$272.00 

$399.00 

$112.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

AJNCWW 


BLDG:  7670 


BUILDING  NAME:  DENTAL  CLINIC 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

i  i«  JiXI  i:  b-i  1  tillilp 

& . 

Catagory  Number: 

Construction: 

Use: 

jOccupancy  HRS: 

Occupancy  Days: 

10 

BRICK  AND  CMU 

DENTAL  CLINIC 

10800-1700 

M-F 

Weeks  of  Winter: 

32 1 

Weeks  of  Summer: 

2°; 

9n=ii m 

S£fes6K.*? 

SUN: 

MON: 

TUE:  WED: 

PRES  START:  !  0  [ 

o! 

0  i 

0 

PRES  STOP:  |  24  [ 

24! 

24  i 

24 

REQ  START:  i  0  |  6|  I  6  i  6| 

REQ  STOP:  j  0 

161 

161  ! 

16 

19 

^^00 

HP  Effic:! 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG:! 

0 

%OA:‘ 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

°! 

KW-TON: 

O.OOj 

BLR  CAP  INPUT  (BTUH): 

1 ,308,000 

BLR  CAP  OUTPUT  (BTUH): 

782,000 

IgK 

THUR: 


FRI: 


REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

1,000 

3,360 

HTG  HRS  ON 

1,600 

5,376 

H/C  HRS  ON 

2,607 

8,760 

CLG  HRS  SAVED 

2,360 

HTG  HRS  SAVED 

3,776 

C/H  HRS  SAVED 

6,153 

24 


24! 


SAT: 


24 


16; 


16 


I^NSTAWTS  yvg 

.  tm 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY:: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143! 

NSUCC: 

0.000379; 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

i 

NSC: 

36000; 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

OAR: 

5.67| 

G-1725 


1  <o  I  (h 1  (o  I 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNCWW 


BLDG:  7670 


BUILDING  NAME:  DENTAL  CLINIC 


1  Ai  slpiS 

■SHi 

Wmmwm 

Schedule  ST/SP| 

o.oo! 

.00 

0.00 

OptST/SP: 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00; 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total  I 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

and  Safety  Alarms 

1 

<Lk*:}  -  \s: 

G-1726 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNCVWV 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7670 


BUILDING  NAME:  DENTAL  CLINIC 


Weeks  of  Winter: 

32 

Weeks  of  Summer:! 

20 

PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

.-.v : . 

FRI: 

SAT: 

[ 

0 

0 

1  0 

0! 

0! 

24 

24 

24 

24| 

24;  ; 

24 

24 

i  o  | 

6;  { 

61 

6! 

:  6  i 

6  ! 

0 

s  o: 

16 

16 

16 

16 

_ 16 

0 

2.00 

HP  Effic: 

0.78 

Load  Factor:: 

0.80 

CFM-HTG:  0 

CFM-CLG:! 

0 

%OA: 

o%; 

%Area: 

0% 

CHILLER  CAP  (TONS): 

83 

KW-TON: 

1.10, 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

ftOURS  CAUCUUAI 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,000 

3,360 

HTGHRSON::  1,600 

5,376; 

H/C  HRS  ON:|  2,607 

8,760 

CLG  HRS  SAVED: 

2,360’ 

_ ii — 1 

HTG  HRS  SAVED:; 

i 

3,776 

C/H  HRS  SAVED:| 

6,153 

HOAUHC:[ 


HOAUH:; 


COAUHC: 


COAUC: 


HOAOHC: 


HOAOH: 


50.2 


80.7 


0.00121 


0.0032 


45.3 


72.8 


COAOHC: 

0.0017 

COAOC:: 

0.0045 

DC  DUTY:; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

_ - ; 

DDCCHC: 

0.000119 

. _ _ . 

DDCCC: 

0.000316 

NSC: 

36000 

1 _ __ - 

DDCH: 

40300 

i _ _ 

OPT: 

305 

S  CHWR: 

17.5 

CNWR: 

0 

|  OAR: 

5.67 

G-1727 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNCWW 


BLDG:  7670 

BUILDING  NAME:  DENTAL  CLINIC 

W7 

NMMtffcitf.- 

System  Type: 

6 

i 

System  Name: 

Small  air  cooled  chiller 

i 

System  Number: 

CH-1 

i 

i 

•  m rnmmm  m 

'•"!fv  f:  Tr'4j  ftrjg.,  .*  '*  Li  ”4(3^  >  ^*1  ” 

m  *  r&lsBZS&zgm  vsarl  %  A.  .  \ 

'  j 

Schedule  ST/S P 

0.00;  3,611.411 

O.OOj 

j 

Opt  ST/SP 

0.00!  466.73! 

0.00 

| 

Duty  Cycle 

O.OOj  0.00; 

o;oo. 

Demand  Limit 

1.17;  O.OOj 

0.00! 

Night  Setback 

0.00 

O.OOj 

0.00 

Sub  Total 

1.17 

4,078.13! 

0.00 

Economizer 

_ 

0.00 

0.00; 

0.00! 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

i 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,452.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

69.84 

0.00 

0.00 

Remote  Monitoring,  i 
Maintenance,  Run  Time, ! 
and  Safety  Alarms 

i 

4.00 

Li  '  TOTAL  i 

.  -  ,  5,530^3 

4*00 

10  Scheduled  start/stop  control  -  10  10  $386.00 

Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 


1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 


0  0  0  2  $664.00 

0  0  2  0  $281.00 


42 


Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


Si- 


TOTAL: 


$150.00 


$1,481.00 


G-1728 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJNCWW 


BLDG:  7670 


BUILDING  NAME:  DENTAL  CLINIC 


Building  UA: 


6,209 


CONDITIONED  SOFT:; 


System  Type: 

5 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

CV-1  ! 

14,960; 


Catagory  Number: 

Construction: 

Occupancy  HRS: 

Occupancy  Days: 

10 

BRICK  AND  CMU 

DENTAL  CLINIC 

|0800-1700 

M-F 

Weeks  of  Winter:; 

32 

Weeks  of  Summer:; 

20 

PRES  START:  \_ 

q; 

o1  r 

oi 

O 

O 

O 

PRES  STOP:  j_ 

^4  L 

24!  L 

24; 

24  ^ 

24;  ! 

24  1 

REQ  START:  !  ON  6M  61 

. 6  r 

6;  i _ 

6 

REQ  STOP:  L 

0  j 

16;  | 

16! 

_ 16  L 

i6:  ! 

_ 11 

24 


Motor  HP 


HP  Effic: 


0.66 


Load  Factor: 


0.80 


CFM-HTG: 


CFM-CLG: 


%OA: 


0% 


%Area: 


0% 


CHILLER  CAP  (TONS):| 


KW-TON: 


0.00 


I 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


|pg^^AP(lG^ONS  J  I 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,000 

3,360; 

HTG  HRS  ON: 

!  i 

1,600 

i 

5,376 

|  H/C  HRS  ON:j 

2,607 

8,760| 

CLG  HRS  SAVE0:| 

2,360 

HTG  HRS  SAVED:| 

3,776 

C/H  HRS  SAVED:; 

6,153 

CONSTANTS 


HOAUHC 

50.2 

HOAUH 

80.7 

COAUHC 

0.00121 

COAUC 

0.0032 

HOAOHC 

45.3 

HOAOH 

72.8 

COAOHC 

0.0017 

COAOC 

0.0045 

DC  DUTY 

1  0.17 

DC  DEMAND 

0.17 

ECC 

0.000826 

ECHC 

0.000312 

NSUCHC 

0.000143 

NSUCC 

0.000379 

i 

DDCCHC 

0.000119 

i 

DDCCC 

|  0.000316 

i  NSC 

36000 

DDCH 

40300 

OPT 

305 

CHWR 

CNWR 

j  0 

OAR 

j  5.67 

G-1729 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNCWW 


IHBgfl 

BUILDING  NAME:  DENTAL  CLINIC 

rnmmsmm 

-CULATIONS! 

iMMARpigliSf 

*—»*><**> 

System  Type: 

5 

| 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

CV-1 

|p 

rnmm .  - 

lllllMIlIMt 

fcllll Mmi 

Schedule  ST/SP 

0.00! 

1,707.21 

0.00 

Opt  ST/SP 

o.ooj 

137.90 

o 

o 

d 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo: 

- - - 1 

0.00 

0.00 

Sub  Total 

0.00 

1,845.11 

0.00 

— 

Economizer 

0.00; 

o.oo; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

o.oo; 

o.oo; 

0.00 

HWOA  Reset 

0.00 

o.oo! 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

o.oo; 

0.00 

Remote  Monitoring,  1 

3.00 

Maintenance,  Run  Time,  j 

and  Safety  Alarms' 

i 

l^^iTOlAL..  S  /  /  j 

0.00j 

1,845.11] 

0.00; 

!  s,  k  ,  ■' i  W 

3.00 

Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


$386.00 


$1,109.00 


_ ..-Jsmm  i 

. . 


TOTAL: 


as*? 


i 

I  TvSStSrS 


$1,495.00 


G-1730 


BUILDING  7720 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7720 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type:  15 


System  Name:|Small  Single  Zone  air  handling  unit 


System  Number:|AHU-1 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

|M-F  j 

Weeks  of  Winter^ 

32 

Weeks  of  Summer: 

20 

gig 

mm 

r 

>Jz'***. 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  j 

o  ; 

3 

!  o! 

!  o:  L_ 

0i  : 

0 

PRES  STOP:  j 

24: 

24] 

24] 

L _ ?4j 

i  24.  r 

24!  : 

24 

REQ  START:  j 

0 

9] 

9; 

!  9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

0 

Motor  HP:  “  1.00 


HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

2,600 

CFM-CLG:  0 

%OA: 

15% 

%Area: 

7%; 

CHILLER  CAP  (TONS):;  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

PRESENT  ! 

HR/YR 

HR/YR  | 

CLG  HRS  ON: 

o 

CO 

CO 

3,360; 

HTG  HRS  ON: 

1 ,408!  5,376] 

H/C  HRS  ON: 

2,294'  8,760 

- ! - - 

1  CLG  HRS  SAVED:] 

2,480 

HTG  HRS  SAVED: 

3,968] 

1  C/H  HRS  SAVED:  ” 

6,466 

:  ;  1-  .'<:••  . . •’  • 

HOAUHC:! 

0 

HOAUH:! 

0 

COAUHC:| 

0 

COAUC: 

0 

HOAOHC? 

0 

HOAOH:; 

0 

COAOHC: 

_ _ i 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHO: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

!  0.000426 

1 _ 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

j  OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 

BLDG:  7720 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

15  "  - - 

mm* 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1  - 1 

PjY  g|||  gg 


DDC  Control 


0.00 


HW  OA  Reset 


0.00 


0.00 


27.59 


Chilled  Water  Reset! 


0.00 


0.00 


0.00 


Condenser  Water  Reset 
Chiller  Demand  Limit 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


o.oo; 


o.oo 


:  ' 


om 


3,685,f5r 


91661 


schedule  ST/SP 

0.00  3,422.11 

0.00 

mi:..  . 

Opt  ST/SP 

0.00  263.04 

0.00 

i 

Duty  Cycle 

0.00  0.00 

0.00 

- - - 1 

Demand  Limit 

o.oo;  o.oo 

0.00: 

; 

Night  Setback 

l  0  00i  0.00  64  08 

Sub  Total 

°00,  3,685.15;  64.08; 

Economized 

Ventilation/Recirculation 

L_  0-00  0.00  0  00 

n  nrv  ~  - - - 1 - - — - - - 

3.00 


3.00 


:STEM  POINT  AND  COST  SUMMARY 


” - 

m  i  &smm& 


ill  -  N-A  I  ,mw§.  <  ' . : 


DO  AO  D1  AI 


18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

E5K:  - - -  .... 

,  .  lr  _Jt  t . 

-  TOTAL:  ~ 

m 

Ill® 

6 

G-1732 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7720 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 
17071  |  CONDITIONED  SQFT:| 


Catagory  Number:  Construction: 

Use:  Occupancy  HRS:  1 

13  METAL  PANEL  AND  CMU  1 

VEH  MAINT  SHOP  10700-1800 

m 

Occupancy  Days: 
M-F 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

L - J 

20| 

SskJ«  i-  »■ 

SUN: 


MON: 


THUR: 


|||:|  ||  1  llllllll 


::.*W 

SAT: 


ill  a  m  mssM 


PRES  START:  H 

0: 

!  oj 

o; 

!  o!  ! 

o  ! 

o; 

0 

PRES  STOP:  L_ 

24 

!  24' 

24] 

24  j 

24i  | _ 

24 

24 

REQ  START:  i _ 

oj 

!  9 

!  9 

1  9  j_ 

_ t  n 

9 

0 

REQ  STOP:  _ 

0; 

18 

18 

18  | 

is*  r~ 

18 

o: 

Motor  HP: 
HP  Effic: 
Load  Factor: 
“ “  CFM-HTG:* 

cfm-clg7 

%OA: 

%Area: 

CHILLER  CAP  (TONS):! 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH~)7 


issiSi& 


&  wu_  H 

REQUIRED 

HR/YR 


-- 

PRESENT 

HR/YR 


CLG  HRS  ON:| 
HTG  HRS  ON:| 
H/C  HRS  ON:i 


CLG  HRS  SAVED: 

2,480: 

HTG  HRS  SAVED: 

3,968 

j  C/H  HRS  SAVED: 

6,466 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC:; 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

|  DDCCHC:] 

0.000161 

DDCCC:[ 

0.000426 

NSC:| 

94300 

DDCH:! 

40600 

OPT:j 

305 

CHWR:! 

17.5 

CNWR: 

0 

i  OAR: 

5.67 

G-1733 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  7720 


BUILDING  NAME:  VEH  NINT  SHOP  ORG 

^ALSuLAT  j^PSUMMARV7 1 


Ammmmx-m 


System  Type: 

15  ”  | 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

■wwms® 

0.00 

SBaRftstSSra&sgsfess? 

1,794.02 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00, 

0.00! 

0.00 

Demand  Limit 

o.ooj 

0.00 

0.00 

Night  Setback 

0.00! 

_ j _ 

0.00 

45.77 

Sub  Total 

o.oo! 

1,931.91 

45.77; 

Economizer 

0.00; 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

19.71 

HW  OA  Reset 

0.00 

0.00 

o.oo; 

Chilled  Water  Reset 

o.oo; 

0.00 

0.00; 

Condenser  Water  Reset 

0.00 

o.oo; 

0.00 

Chiller  Demand  Limit 

0.00 

0.00! 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

;  3.00 

*•  ,  ,  *'-y  i  &j:ii  '  "  T 


TYPICAL  SYSTEM  POINT  AND  COSt  SUMMARY  ^  r 


niNcn 

iNCCI 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

ass?  ■ 


assa 


f>»A 

POINTS  POINTS  POINTS  POINTS 


$348.00 


$1,097.00 

$272.00 

$399.00 


g|!gj|||ejO0': 


G-1734 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7720 


Building  UA:j 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

L707  j  CONDITIONED  SOFT: 


System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:  AHU-3 


22,325; 


Catagory  Number:  Construction: 

1 3IMETAL  PANEL  AND  CMU 


Use: 

VEH  MAINT  SHOP 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

mms 


Occupancy  HRS: 
10700-1800 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0! 

. oj  E 

0; 

!  .Q| 

!  0: 

!  0; 

0 

PRES  STOP: 

24| 

24|  L 

24: 

I  24! 

CM 

24j 

24 

REQ  START: 

0  | 

9!  r 

9! 

i  9! 

!  7! 

[  9: 

0 

REQ  STOP: 

1 _ 4 

is1  r 

18; 

!  is: 

15 

!  18 

0 

Occupancy  Days: 
"M^F 


^  ;;  v.  ^  ' '  : 


Motor  HP 
HPEffic 
Load  Factor 
CFM-HTG 
CFM-CLG 
%OA 
%Area 

CHILLER  CAP  (TONS) 
KW-TON 
BLR  CAP  INPUT  (BTUH) 
BLR  CAP  OUTPUT  (BTUH) 


CLG  HRS  ON 
HTG  HRS  ON 
H  1C  HRS  ON 


CLG  HRS  SAVED 
~HTG  HRS  SAVED 
C/H  HRS  SAVED 


REQUIRED 

HR/YR 

880 


PRESENT 

HR/YR 

3,360! 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

_ 0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

!  0 

NSUCHC: 

|  0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161! 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1735 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


Schedule  ST/S P 
OptST/SP" 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 

Ventilation/Recirculation! 

DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset; 
Condenser  Water  Reset 
Chiller  Demand  Limit; 
Remote  Monitoring,  j 
Maintenance,  Run  Time,  j 
and  Safety  Alarms- 


0.00 

1,794.02 

0.00 

0.00' 

137.90 

0.00’ 

0.00: 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00! 

0.00 

45.77j 

o.oo; 

1,931.91 

45.77; 

0.00; 

0.00 

o.oo: 

0.00 

0.00 

0.00 

0.00 

o.oo: 

19.71: 

0.00 

0.00 

0.00 

0.00 

0.00; 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo' 

0.00 

1,931.91: 


mmstir-'.r.  sarsii 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


iiil 


m sprang *  TOTAL: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-1736 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAPf  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7720 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


9,707 


CONDITIONED  SOFT: 


22,325 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-4 

*?*■? 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32 

|  Weeks  of  Summer: 

20 

PRES  START:  [ 

o  L 

o  r 

o;  r 

o!  r 

0  : 

0  1 

Oi 

PRES  STOP:  [ 

24; 

24;  r 

24’  I 

24  L 

24i  ; 

24 

24 

REQ  START:  [ 

0!  i 

_ 9!  L 

9i  L 

9  L 

_ 71  L 

9  ! 

0 

REQ  STOP:  _ 

o  r 

is  r 

18  L 

18,  L 

15! 

18;  L 

0 

Motor  HP:: 

0.50 

HP  Effic: 

0.66 

:  Load  Factor:: 

0.80 

CFM-HTG: 

1,800: 

CFM-CLG:  0 

%OA: 

i5%; 

%Area: 

5% 

CHILLER  CAP  (TONS):  0| 


KW-TON: 

.  i  .  _ 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

|  BLR  CAP  OUTPUT  (BTUH): 

o’ 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

1 _ ! 

2,294 

8,760 

CLG  HRS  SAVED: 

2,4801 

1  HTG  HRS  SAVED: 

i  _ _  _ 

3,968 

C/H  HRS  SAVED: 

6,466 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

l— _ _ _ _ _  _ _ _ _ _ _  .,,,1 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7720 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

15  "  | 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-4  —  | 

pfS^  kW/yi^ 

1888® 

mm 

Schedule  ST/SP 

o.oo! 

_ i _ 

1.794.02 

0.00 

OptST/SP 

o.ooj 

137.90 

— 

0.00 

i 

Duty  Cycle 

0.00 

0.00| 

0.00 

Demand  Limit 

o.oo: 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

45.77 

Sub  Total 

o.oo; 

1,931.91 

45.77; 

Economizer 

0.00. 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

i - 

DDC  Control 

0.00 

0.00 

19.71 

HWOA  Reset 

0.00 

0.00 

0.00 

I  Chilled  Water  Reset 

0.00 

0.00 

0.00 

j  Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

\  -  TOTAL  ... 

X'  | 

;:|7.  : '■ 

1*93131  j 

‘  i  v*-' 

65.47) 

3.00 

mmmi 

pilii! 

j  NO 

: APPLICATION 

BUrA 

DO 

llUliil 

ND  COST  SI 

AO  I 

1NTS  POIN 

ts:!- i“i-  iiB-  : 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

SlSSil 

3 

i§§ii 

fl|ps 

$2,116.00 

G-1738 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7720 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


9,707 


CONDITIONED  SOFT: 


22,325* 


Catagory  Number: 

Construction: 

Use: 

iOccupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

|0700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

§ 

m 

TING  S( 

JHEDUL 

WED: 

THUR:  ^ 

SUN: 

MON: 

TUE: 

FRI: 

SAT: 

PRES  START: 

o:  l 

°i  L 

0i 

i _ 0. 

a  r 

o!  ! 

0 

PRES  STOP: 

24!  [ 

24|  1 

24 

1  24 

24!  [ 

24;  ! 

24 

REQ  START: 

!  o|  [ 

9  L 

9! 

!  9 

i  7:  [ 

9  [ 

0 

REQ  STOP: 

I _ o|  [ 

1®  [ 

18: 

18 

is:  r 

18  ! 

0 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

2,200 

CFM-CLG: 

0. 

%OA: 

15%; 

%Area: 

6%; 

CHILLER  CAP  (TONS):  0j 

KW-TON: 

o.ooj 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH)^ 


REQUIRED 

PRESENT  1 

HR/YR 

HR/YR  ; 

CLG  HRS  ON 

880 

3,360' 

HTG  HRS  ON 

1,408 

5,376j 

H/C  HRS  ON 

2,294 

8,760 

CLG  HRS  SAVED 

1  2,480' 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466 

i®STANTS  J  ^  : 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17, 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

_ 

0.000278 

. 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR:  0 

OAR: 

5.67 

G-1739 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7720 


feflcffi 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

■ . 


spissifisj 


System  Type: 

15  ~~  | 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-5 

Schedule  ST/SP 

_ Opt  ST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total  _ _ 

_ Economizerj 

Ventilation/Recircuiationj 
DDC  Control 
HWOA  Reset 
Chilled  Water  Resetj 
Condenser  Water  Reset 

- L 

Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

SprTOTA£|:l^J 


1,794.02 

137.90" 

ooo" 
0.00 " 
ooo" 

1,931.91 

0.00 " 
0.00 
0.00 
o"oo 

OOcT 

"ooo 

0.00' 


1,931.91 


3.  :  < >r 


mtm 


;  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


IPO-iyi _ : I  - _ -  • _ POINTS  POINTS  POINTS 

18  Scheduled  start/stop  control  -  AHU;  1  0  0 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0  2  0 

33  Outside  air  damper  ventilation  and  0  1  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0  0  0 

control  -  AHU 


r'GOST'  V 


$348.00 


$1,097.00 

$272.00 

$399.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7720 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

>707]  1  CONDITIONED  SQFT:j 


System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:|AHU-6 


Category  Number:  Construction: 

13  METAL  PANEL  AND  CMU 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

Use: 

Occupancy  HRS: 

VEH  MAINT  SHOP 

0700-1800 

Occupancy  Days: 


lilii 

^FRI: 


PRES  START: 

!  . o  i 

0  [Z 

_o;  r 

0:  L 

0! 

PRES  STOP: 

r . 24!  r 

24;  r" 

24;  | 

24 

24  ! 

24; 

REQ  START: 

!  0'  j 

9  ! 

H  E 

9 

7|  l 

9 

REQ  STOP: 

|  0;  [ 

18  I 

31  r 

18 

15  ; 

18 

Motor  HP: 
~  HPEffic? 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 

%oa7 

%Area: 

CHILLER  CAP  (TONS):; 

KW-TON: 
BLR  CAP  INPUT  (BTUTi): 
BLR  CAP  OUTPUT  (BTUH):i 


1.50 


"■■/■tv 

Kit! 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON:; 
HTG  HRS  ON:| 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED;! 

3,968; 

C/H  HRS  SAVED:! 

6,466 

HOAUHC: 


HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

i _ 1 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

I  OAR: 

5.67 

G-1741 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7720 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Small  Single  Zone  air  handling  unit 
AHU-6 


Schedule  ST/S P 

0.00 

4,800.21 

0.00 

Opt  ST/SP 

0.00 

368.97 

aoo^ 

Duty  Cycle 

0.00 

0.00 

H  0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

119.00 

Sub  Total 

0.00 

5,169.18 

119.00 

Economizer 

0.00 

0.00 

0.00; 

Ventilation/Recirculation 

0.00 

0.00 

o.oo; 

DDC  Control 

0.00 

0.00 

51.23 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

;  o.oo  j 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

/"  ! 

TOTAL 


5,169.181 


i  H  if  1  -  M  iilii 

. 


TYPICAL  SYSTEM  POINT  AND  COST  SUM 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


anHSnttsnam 


$348.00 


$1,097.00 

$272.00 

$399.00 


iSiSSi 


G-1742 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7720 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Building  UA: 

9,707 

CONDITIONED  SQFT:j 

22,325 

System  Type: 

16 

! 

i 

System  Name: 

Heating  and  Ventilating  Unit 

I 

System  Number: 

MAU-1 

i 

i 

1; 

til 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

14 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

PRES  START:  [ 

o|  ! 

o!  L 

o!  r 

o  r 

. 0|  L 

. 0  L 

0 

PRES  STOP:  [ 

24:  !" 

24  ! 

24!  r 

24|  ! 

24!  L 

24:  L 

24 

REQ  START:  [ 

o;  L 

9  L 

9i  L 

a:  r 

7j  [_ 

9  L 

0 

REQ  STOP:  i_ 

o!  ! 

18 

18'  L 

18;  [ 

151  H 

18.  1 

0 

!  :  -..i 


HP  Effic:| 

0.78 

Load  Factor:! 

0.80 

CFM-HTG: 

4,120 

CFM-CLG: 

0 

%OA:; 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0; 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):!  0\ 

i  REQUIRED  PRESENT  1 

]HR/YR  |HR/YR 

CLG  HRS  ON:;  880| 

3,360 

HTGHRSON:;  1,408; 

5,376 

H/C  HRS  ON:|  2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED:; 

3,968; 

C/H  HRS  SAVED: 

6,466; 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0; 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

. . 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


$348.00 


$813.00 

$272.00 


iilSfi 


IKSOTAL: 


$1,433.00 


G-1744 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION: FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep~95 

JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7720 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

1707;  1  CONDITIONED  SQFT^ 


System  Type:  16 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:  MAU-2 


Catagory  Number:  Construction:  Use: 

”  14 METAL  PANELAND  CMU  VEH  MAINT SHOP 


Occupancy  HRS: 
"0700-1800 


Occupancy  Days: 
fM-F 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN:  MON: 


TUE:  WED:  THUR: 


nil 

FRI:  SAT: 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


1  P  j _ 

tip  r 

...Q|  j _ 

...  0  □ 

Z1  [ 

o!  L_ 

oi 

24:  ! 

24!  [_ 

24j  | 

_ ?4j  r~ 

_  .?4:  [ 

\  - 

24 

i  °;  L_ 

_9  [ 

P  L_ 

9:  [ 

Zji  [ 

9!  j 

0 

i _ O'  | _ 

_ 18  [ 

is  : 

18  j _ 

_ IP  L 

i8  r 

0 

Motor  HP: 

_ HP  Effic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 

_ %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON 

880!  3,360: 

HTG  HRS  ON 

. ..  ._ 

1,408;  5,376| 

H/C  HRS  ON 

2,294  8,760: 

CLG  HRS  SAVED 

2,480! 

HTG  HRS  SAVED 

3,968j 

C/H  HRS  SAVED 

6.466 

wmw nts 

HOAUHC: 

0 

HOAUH: 

0 

| 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

i 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67; 

G-1745 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7720 


mHM  i  IMiMi 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ULATIONSUNIMARY 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-2 

Schedule  ST/SP 
Opt  ST/SP~ 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 

Ventilation/Recirculation^ 
DDC  Control! 
HW  OA  Reset; 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit; 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms! 


nrf* 


0.00 

6,072.06 

o.oo; 

0.00 

i 

466.73 

0.00 

o.ooj 

0.00 

o.oo; 

0.00 

0.00! 

o.oo; 

o.oo! 

_ L_ 

0.00 

0.00; 

0.00 

6,538.79| 

O.OO! 

o.oo; 

0.00’ 

_  1 _ 

o.oo; 

0.00 

0.00: 

0.00 

o.oo; 

0.00 

31.45 

o.oo; 

0.00 

o.oo; 

o.oo; 

0.00 

0.00! 

0.00: 

0.00 

o.oo; 

o.oo1 

o.oo! 

0.00 

' 

■  s.rvT«iic' 


6,538.79ti 


*  &  -ti.  ,* 


COST SUMMARY 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

*  *  £  11  l  “  *  *  "  5  *  *  iUlAilt  .  -T,  ;  f: 


POINTS  POINTSsPO 


2  o  is 


$348.00 


$813.00 

$272.00 

M3.00 


G-1746 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7720 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-3 

iisiiifisiii 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days:  ! 

14 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

jM-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer:} 

20 

PRES  START:  |  0  \  0  j  0  0 

o: 

0  r 

PRES  STOP:  [ 

24  | 

24  i 

24;  1 

24; 

24 

_  2<  l 

REQ  START:  [ 

o  i 

9  ; 

9'  ! 

9 

7\ 

9:  [ 

REQ  STOP:  [ 

o  ; 

18;  j_ 

t&  r 

18; 

is: 

18  I 

CFM-HTG:  12,200 


CFM-CLG:  0 

%OA:l  100% 

%Area:  10% 

CHILLER  CAP  (TONS):  0 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


0 

0 


REQUIRED 

PRESENT  | 

HR/YR 

HR/YR 

CLG  HRS  ON 

880,  3,360 

HTG  HRS  ON 

1,408  5,376 

H/C  HRS  ON 

2,294|  8,760 

CLG  HRS  SAVED:! 

2,480; 

HTG  HRS  SAVED: 

3,9681 

C/H  HRS  SAVED:; 

6,466' 

CON3JANIS 

/ 

g  S: 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC:  0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526: 

NSC: 

0 

DDCH: 

. 

64800 

! 

OPT: 

305 

CHWR: 

. 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1747 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7720 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

^^^^NEFIGYjCXLCULATION  SUMMARY’*^' 

■  ....  -  ,  (1-  .  -  -  ♦ 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-3 

.... 

P mmmm 

ttssfe 

Schedule  ST/SP 

0.00 

21,372.77 

0.00 

i 

OptST/SP 

0.00 

1,642.82 

0.00] 

Duty  Cycle 

0.00; 

0.00; 

0.00 

Demand  Limit 

0.00; 

0.00 

0.00 

Night  Setback 

0.00] 

0.00 

0.00 

Sub  Total 

0.00 

23,015.58 

0.00 

Economized 

0.00 

0.00 

o.oo; 

|  Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

62.90 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

i 

/  ! 

23,015»5&j 

6&90< 

v«  3-00 

r  -  ~ 

pSll5 

fUNCTN 

p  NOt,  < 

'  POINTS  POINTS  POINTS  POINTS 

18  Scheduled  start/stop  control -AHU;  1  0  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 


30  Direct  digital  control  -  H&V  Unit  0  1 

33  Outside  air  damper  ventilation  and  0  1 

recirculation  control  -  AHU 


0  3  $813.00 

0  0  $272.00 


TOTAL: 


$1,433.00 


G-1748 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7720 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


9,707 


CONDITIONED  SQFT:| _ 22,325 


System  Type: 

20 

System  Name: 

Infrared  Radiant  Heaters 

System  Number: 

RAD-1 

Catagory  Number: 

Construction:  Use: 

Occupancy  HRS:  Occupancy  Days: 

13 

METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

0700-1800  M-F  j 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

Iystem  OPER> 

jjgrifv 

WED:  THUR: 

FRI: 

SAT: 

SUN:  MON: 

TUE: 

PRES  START: 

i  ,_oj  1 

0' 

i  o| 

L.J 

o 

o 

0! 

j  0: 

PRES  STOP: 

i  24'  [ 

24; 

1  24! 

1  24  |  24!  T 

24! 

|  24 

REQ  START: 

o!  i 

9! 

9; 

:  9,  L . 7  r 

9 

i  O' 

REQ  STOP: 

0!  ' 

18 

18’ 

18;  !  15 

18! 

1 _ 0 

HP  Effic: 


0.66 


Load  Factor: 


0.80 


CFM-HTG: 


CFM-CLG: 


%OA: 


0% 


%Area: 


24% 


CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH):' 


BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

880 

3,360 

i  .......  ’ 

HTG  HRS  ON 

1,408’  5,376| 

H/C  HRS  ON 

2,294 

_ ! _ 

8,760 

CLG  HRS  SAVED:; 

2,480: 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED:; 

6,466! 

HOAUHC: 

o; 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC:! 

0 

HOAOH: 

0 

COAOHC:, 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH:| 

40600 

OPT:! 

305 

CHWR:! 

17.5 

CNWR: 

0 

OAR:| 

5.67 

G-1749 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


Schedule  ST/S P 

_ Opt  ST/SP 

Duty  Cycle 

_ Demand  Limit 

Night  Setback 

Sub  Total _ j_ 

Economizer 
Ventilation/Reci  rcu  lation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


0.00 

1,794.02 

0.00 

0.00 

137.90 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

219.69! 

o.oo; 

1,931.91 

219.69: 

o.ooj 

0.00 

o.ooj 

0.00 

0.00 

o.oo1 

0.00 

0.00: 

0.00 

0.00 

0.00 

0.00 

0.00; 

0.00 

o.oo! 

0.00 

o.oo; 

0.00 

0.00 

o.oo; 

0.00 

1,931.9$; 


219.69)  ; 


TYPICAL  SYSTEM  POINT  AND  COSt:  SUMMARY 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  ■ 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

a 


POINTS 


1 


$1,213.00 


G-1750 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7720 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

o 

CM 

System  Name: 

Infrared  Radiant  Heaters 

System  Number: 

RAD-2 

Weeks  of  Wintenj 

32 

Weeks  of  Summer: 

20] 

i?TEW0PER^^t«pULEg;8lSS 

L  1  ' 

SUN: 

MON: 

TUE:  WED: 

THUR: 

FRI:  SAT: 

PRES  START:  i  0  i_ 

o! 

i  0;  ! 

3 

o;  L 

0  I  0 

PRES  STOP:  !  24  ; 

24 

24! 

24' 

24  |__ 

24  !  24 

REQ  START:  !  0 

9| 

i  9!  [ 

__9j 

7  1 

9;  j  0 

REQ  STOP:  i  0 

18! 

18  1 

“181 

Lis  r 

18!  i  0 

mmmwv  wm '  w 

Motor  HP: 

0.33; 

HOAUHC: 

0 

HP  Effic: 

0.65 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

16% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

o 

COAOC: 

0 

KW-TON:; 

0.00; 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

Sours  calculations 

NSUCC: 

0.000278 

REQUIRED 

PRESENT 

DDCCHC: 

0.000161 

Ihr/yr 

HR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON:| 

880 

3,360] 

NSC:] 

94300 

HTG  HRS  ON:' 

1,408 

5,376 

DDCH: 

40600 

H/C  HRS  ON:j 

2,294 

8,760 

OPT: 

305 

CHWR- 

17.5 

CLG  HRS  SAVED: 

2,480 

_ i _ 

CNWR: 

o 

HTG  HRS  SAVED: 

3,968; 

1  OAR: 

5.67 

C/H  HRS  SAVED: 

6,466 

G-1751 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DAXE:  6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


System  Type: 

20  | 

System  Name: 

Infrared  Radiant  Heaters 

System  Number: 

RAD-2 

Schedule  ST/SP 

0.00 

1,202.27 

0.00  I 

Opt  ST/SP 

0.00 

92.41 

o.oo! 

Duty  Cycle 

0.00 

0.00 

o.oo! 

Demand  Limit 

0.00 

0.00 

o.oo; 

Night  Setback 

0.00 

0.00 

146.46 

Sub  Total 

0.00 

1,294.68 

146.46;  | 

Economizer 

0.00 

0.00 

_  0.00  "  1 

Ventilation/Recirculation 

0.00 

0.00 

0.00  1 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

o.oo; 

0.00 

o.oo;  ! 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

o.oo; 

0.00, 

0.00 

Chiller  Demand  Limit 

0.00; 

0.00 

0.00 

Remote  Monitoring,  | 
Maintenance,  Run  Time,  1 
and  Safety  Alarms 

! 

i 

! 

0.00 

i 

.294.68 

|liSl§Sg  Bills  146.46;  in  fgfgi|<K0Oj 

Unitary  Equip;  Optimum  start/stop  - 


Unitary  Equip;  Night  setback  - 
Unitary  Equip 


2  $1,213.00 


G-1752 


BUILDING  7739 

MOVING  TARGET  SIMULATOR  BUILDING 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
CWW/AJN 


BLDG:  7739 


BUILDING  NAME:  MVNG  TRGT  SIM  BLDG 


Building  UA: 


1,901 


CONDITIONED  SOFT: 


4,074 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit  j 

System  Number: 

AHU-1 

Catagory  Number: 

Construction: 

18 

METAL  PANEL  AND  CMU 

Use: 


Occupancy  HRS: 


[Occupancy  Days: 


SIMULATOR  BLDG 


[0600-1600 


[M-F 


Weeks  of  Winter:! 


32 


Weeks  of  Summer: 


20' 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

0! 

o; 

o! 

0 

O  L 

0 

PRES  STOP: 

24 

24 

24j 

24! 

24  [ 

24 

REQ  START: 

o 

7; 

7i 

7 

1  7  [ 

7 

REQ  STOP: 

0 

16 

16 

16 

;  16  r 

16 

SAT: 

01 

24[ 

0 

0 


Motor  HP: 


HPEffic: 


Load  Factor: 
CFM-HTG:’ 
CFM-CLG: 
%OA:: 
%Area:! 

CHILLER  CAP  (TONS): 

KW-TON: 


BLR  CAP  INPUT  (BTUH): 
;  BLR  CAP  OUTPUT  (BTUH): 


fe5~00 

0.82 

0.80 

7,064 

7,064 

15% 

80% 

0! 

0.00 

a 

-  o 


mam 

REQUIRED  [PRESENT  i 

HR/YR 

[HR/YR 

CLG  HRS  ON: 

900:  3,360 

HTG  HRS  ON:1 

1,440  5,376 

H/C  HRS  ON:, 

2,346  8,760 

_ _ _ i _ _ 

CLG  HRS  SAVED: 

i 

2,460 

HTG  HRS  SAVED:! 

3,936; 

C/H  HRS  SAVED: 

6,414; 

CONSTANTS 

HOAUHC 

15.4 

HOAUH 

24.8 

COAUHC 

0.000295 

1  . . : 

COAUC 

0.000779 

HOAOHC 

15.5: 

HOAOH 

25 

COAOHC 

0.000155 

COAOC 

0.00041 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000743 

ECHC 

0.000281 

NSUCHC 

:  0.000318 

NSUCC 

:  0.000842 

DDCCHC 

:!  0.000122 

i 

DDCCC 

:|  0.000321 

NSC 

:  89900 

DDCH 

40800 

OPT 

348 

CHWR 

17.5 

CNWR 

0 

OAR 

:  5.67 

G-1753 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWW/AJN 


BLDG:  7739 

BUILDING  NAME: 

MVNG  TRGT  SIM  BLDG 

jassos iilpw 

JmmJ 

System  Type: 

[To 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

I  -  K k 

ttSSS?MH7y nr. 

Schedule  ST/SP 

o.ooj 

25,458.32 

104.66 

Opt  ST/SP 

0.00 

1,272.59 

0.00 

Duty  Cycle 

o.ooj 

0.00 

0.00 

! 

Demand  Limit 

0.00 

0.00 

o.oo; 

Night  Setback 

oocJ 

14,407.14 

136.72)  j 

Sub  Total 

0.00 

41,138.04 

241.38  i 

Economizer 

0.00 

4,657.62 

o.oo; 

Ventilation/Recirculation 

o.oo: 

108.78 

5.68! 

DDC  Control 

— 

0.00 

2,022.17 

62.05 

HWOA  Reset 

o.oo; 

0.00 

0.00 

Chilled  Water  Reset 

o.oo; 

0.00 

0.00 

Condenser  Water  Reset 

o.oo; 

o.ooj 

0.00 

I 

Chiller  Demand  Limit 

0.00 

o.ooj 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

5.00 

and  Safety  Alarms 

i 

i 

! 

- "  ~  t  ~  s  ~  ^  * 1 0m  ~ x -y.  *  -  ;  - 

47,926.62) 

ilil*|30f'-io! 

r  5.00 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

35  Outside  air  damper  economizer  0 

control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU  0 

H  |  ■  '  r  . . 

TOTAL:  1 


7 

1 

0 

0 


0 

0 

0 

1 


8 

0 

2 

0 


11$ 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1754 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWW/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7739 


BUILDING  NAME:  MVNG  TRGT  SIM  BLDG 


Building  UA:j _ 1,901 


CONDITIONED  SQFT:j _ 4,074! 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

KssnijiiiiiE 

ggjgglM  i  ||| 

Category  Number: 

Construction: 

‘Use: 

Occupancy  HRS: 

Occupancy  Days:  | 

18 

METAL  PANEL  AND  CMU 

SIMULATOR  BLDG 

0600-1600 

M-F 

Weeks  of  Winter: 

j 

32j 

Weeks  of  Summer: 

20] 

System  operS 

NlDULl 

g|ggg£ 

WED: 

THUR: 

FRI: 

“IIP 

MON: 

TUE: 

PRES  START: 

o'  r 

0i  L 

o; 

0: 

o;  L 

0 

i  o: 

PRES  STOP: 

24  r 

24  ! 

24; 

|  24} 

i  24|  L 

24 

i  24! 

REQ  START: 

0 

7!  L 

7 

I  7\ 

!  7|  i 

7 

!  0; 

REQ  STOP: 

0  1 

i6,  r 

16 

1 _ 16 

16 

16 

i  !  o 

%OA: 

0% 

%Area: 

20% 

CHILLER  CAP  (TONS):|  0; 

KW-TON: 

o.oo! 

BLR  CAP  INPUT  (BTUH): 

385,000 

BLR  CAP  OUTPUT  (BTUH): 

308,000; 

Hours  calculat 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

900 

3, 3601 

i 

HTG  HRS  ON: 

1,440 

5,376! 

H/C  HRS  ON:j 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED:; 

3,936; 

C/H  HRS  SAVEdJ 

_ i _ 

CD 

HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH: 

: 

25 

COAOHC: 

0.000155 

COAOC: 

0.00041, 

DC  DUTY: 

0.17: 

DC  DEMAND: 

0.17 

ECC: 

0.000743 

ECHC: 

0.000281; 

NSUCHC: 

0.000318 

NSUCC: 

0.000842 

DDCCHC: 

0.000122: 

DDCCC: 

0.000321  i 

NSC: 

89900; 

DDCH: 

40800 

OPT: 

348 

CHWR: 

17.5 

CNWR:  0 

OAR:: 

5.67 

G-1755 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  CWW/AJN 


Schedule  ST/SP 

_ Opt  ST/SP 

Duty  Cycle 

_ Demand  Limit; 

Night  Setbackj 

Sub  Total _ j_ 

Economizer! 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset; 
Chilled  Water  Reset” 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  ~T 


mmnm 

“H 

3tu/yr  — 

0.00 

293.63 

0.00 

0.00 

25.96 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00: 

o.oo; 

o.ooj 

319.59 

0.00 

0.00 

0.00 

1 

0.00 

0.00 

o.oo: 

0.00 

0.00 

0.00; 

0.00 

0.00 

0.00 

2.18 

o.oo; 

o.oo: 

0.00 

0.00 

o.oo; 

0.00 

0.00; 

0.00 

0.00 

319.59 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


$277.00 


$836.00 

$330.00 


$1,443.00 


G-1756 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWW/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7739 


BUILDING  NAME:  MVNG  TRGT  SIM  BLDG 


Building  UA: 


1,901 


CONDITIONED  SQFT^j 4,074 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-1 

Category  Number:  {Construction 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


18 


METAL  PANEL  AND  CMU  SIMULATOR  BLDG 


0600-1600 


M-F 


Weeks  of  Winter: 

321 

j  Weeks  of  Summer: 

_ 2°; 

MI! 

,fw' 

SUN: 

MON:  TUE: 

PRES  START: 

i _ a 

[ 

O'  [ 

oj 

PRES  STOP: 

r  24  [ 

24:  [ 

24; 

REQ  START: 

1 _ a  L 

7!  i 

7i 

REQ  STOP: 

I  a 

r 

16  ! 

16 

WED:  THUR: 


r 


24 


1  \ 


24; 


16 


16i 


FRI: 


241 


16j 


SAT: 


24 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH):; 


fiBURSCALCUOiT 

HKeiiSSi 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

900 

3,360 

HTG  HRS  ON 

1,440 

5,376 

HIC  HRS  ON 

2,346 

i 

8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

{  3,936 

C/H  HRS  SAVED 

6, 414 

i 

Constants  i  iii  n 1 1 

illtj  :  * 

Motor  HP: 

o.oo; 

HOAUHC 

;  15.4 

HP  Effic: 

0.64 

HOAUH 

24.8 

Load  Factor: 

0.80 

COAUHC 

0.000295 

CFM-HTG: 

0, 

COAUC 

0.000779 

CFM-CLG: 

0 

HOAOHC 

15.5 

%OA: 

0% 

HOAOH 

i  25 

%Area: 

0%; 

COAOHC 

0.000155 

CHILLER  CAP  (TONS): 

20 

COAOC 

0.00041 

KW-TON: 

1.10;  i 

DC  DUTY 

0.17 

DC  DEMAND 


ECC 


ECHC 


NSUCHC 


NSUCC 


DDCCHC: 


DDCCC 


NSC 


DDCH 


OPT 


CHWR 


CNWR: 


OAR 


0.17 


0.000743 


0.000281 


0.000318 


0.000842 


0.000122 


0.000321 


89900 


40800 


348 


17.5 


5.67 


G-1757 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  CWW/AJN 


Schedule  ST/SP 

0.00 

.00! 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00^ 

Duty  Cycle: 

0.00 

0.00 

o.oo! 

Demand  Limit' 

0.00 

0.00 

0.00: 

Night  Setback 

0.00 

0.00: 

0.00 

Sub  Total 

0.00 

o.oo; 

o.oo; 

Economizer 

o.oo; 

o.oo; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

6.66! 

0.00 

0.00 

Chilled  Water  Reset 

o.oo: 

350.00 

0.00 

Condenser  Water  Reset 

o.oo 

0.00 

0.00 

Chiller  Demand  Limit 

16.83 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


350.00 


TYPICAL  SYSTEM  point  and  cost  summary 


MNTSlS3^^  POINTS  POINTS 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


TOTAL: 


$243.00 


$243.00 


G-1758 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWW/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7739 


BUILDING  NAME:  MVNG  TRGT  SIM  BLDG 


Catagory  Number: 

Construction: 

Occupancy  HRS: 

Occupancy  Days: 

18 

METAL  PANEL  AND  CMU 

[SIMULATOR  BLDG 

0600-1600 

|M-F 

Weeks  of  Winter:! 

!  i 

32 

Weeks  of  Summer: ! 

i _ i - 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

r.  0: 

i  o  L 

0: 

0 

0|  L 

0[  1 

0; 

PRES  STOP: 

24 

24[  1 

24! 

i  24! 

24;  L 

24s 

24 

REQ  START: 

0 

7  \ 

7; 

i  . 7! 

7!  L 

7i  [ 

o[ 

REQ  STOP: 

0 

i6  r 

16 

16 

16  i 

16  [ 

0 

Motor  HP:  0.08 


HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA:| 

0%; 

%Area: 

20% 

CHILLER  CAP  (TONS): 

0 

I  KW-TON: 

0.00 

!  BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

irrp 


REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

900 

3,360! 

.  J 

HTG  HRS  ON 

1,440 

5,376; 

H/C  HRS  ON 

2,346 

8,760; 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED:: 

3,936 

C/H  HRS  SAVED:! 

6,414 

CONSTANTS 

HOAUHC 

15.4 

HOAUH 

24.8 

COAUHC 

0.000295 

COAUC 

0.000779 

HOAOHC 

15.5 

HOAOH 

25 

COAOHC 

0.000155 

COAOC 

0.00041 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000743 

ECHC 

0.000281 

NSUCHC 

0.000318 

NSUCC 

0.000842 

DDCCHC 

0.000122 

DDCCC 

0.000321 

NSC 

1  89900 

DDCH 

40800 

OPT 

348 

CHWR 

17.5 

i 

CNWR 

0 

OAR 

5.67 

G-1759 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  CWW/AJN 


BUILDING  NAME:  MVNG  TRGT  SIM  BLDG 


G-1760 


BUILDING  7760 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  7760 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


8,285! 


CONDITIONED  SOFT: 


17,163 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

|  ■  £1  UTS 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

yEH  MAINT  SHOP 

0700-1800  |M-F 

Weeks  of  Winter!  32 

- i - 

Weeks  of  Summer:; _ 20 


^TEMOPgSlAT(N^SCNEPU12E 

Slillll 

rUE: 

WED:  THUR:  FRI: 

SAT: 

SUN: 

'sn 

PRES  START: 

o;  ! 

o|  1 

_0  L 

o  r 

o;  l 

0| 

j  0: 

PRES  STOP: 

24:  | 

24  j__ 

ZM  Z 

24;  i 

24 

24 

!  24 

REQ  START: 

o  L 

6  [1 

_ 6  L 

6!  L_ 

■  e  r 

6; 

!  o 

REQ  STOP: 

0  i 

is  : 

Zm  r 

18  [__ 

18  L 

18: 

i  o 

'SIT''  " 


Load  Factor:  0.80 


CFM-HTG:;  2,600 

CFM-CLG:;  0 

%OA: _ 30% 


%Area: _  7% 


CHILLER  CAP  (TONS):1 

o: 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

E^URS^ClLCULlt 

IONS 1 

XMEMHbLA  ;w 

REQUIRED 

PRESENT  1 

HR/YR 

HR/YR 

CLG  HRS  ON 

1,200 

3,360! 

HTG  HRS  ON 

1,920 

5,376 

H/C  HRS  ON 

3,129 

8,760 

CLG  HRS  SAVED: 

2,160; 

HTG  HRS  SAVED: 

3,456; 

C/H  HRS  SAVED:! 

5,631 

/ 


CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

■  ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1761 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Small  Single  Zone  air  handling  unit 
AHUM  ' 


Schedule  ST/SPj 
Opt  ST /SP 
Duty  Cycle 
Demand  Limit 
Night  Setback1 

Sub  Total _ | 

Economizer! 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  1 


MH/yr 


2,980.55 

0.00 

263. 04| 

0.00 

0.00 

o.oo; 

o.oo; 

oM 

0.00; 

54.69: 

3,243.59 

54.69 

0.00 

0.00 

0.00 

0.00 

0.00 

23.55; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3,243.59; 


-‘vv  : 


JYPICAL  SYSTEM  POINT  AND  COSjlpMMARY 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


TOTAL:! 


$348.00 


$1,097.00 

$272.00 

$399.00 

$21 16.00 


G-1762 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7760 
j  Building  UA:[ 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

8,285]  |  CONDITIONED  SOFT:]  17,163] 


System  Type: 

15  | 

System  Name: 

Small  Single  Zone  air  handling  unit  ! 

System  Number: 

AHU-2  j 

i4  „t;'  || 

Catagory  Number:  [Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1 3]METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERA 

Hioui 

. TUE: . 

WED: 

iliilllli 

t 

THUR: 

FRI: 

fgHj  - 

SAT: 

SUN: 

MON: 

PRES  START: 

0  [ 

0  [ 

Oi 

o; 

0: 

!  0  ! 

0 

PRES  STOP: 

;  24  l 

24  ; 

24 

24  [ 

24 

1  24  j 

24 

REQ  START: 

1  o' 

6  ; 

6 

6  : 

6! 

6!  r 

0 

REQ  STOP: 

0 

18 

18 

18  ! 

18 

is  r 

0 

Motor  HP: 

. 0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,800 

i  CFM-CLG: 

0 

%OA: 

30% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

a 

BLR  CAP  OUTPUT  (BTUH):  0 

|f£g; 

M&sii’Xi MH. &3S&. 

REQUIRED  iPRESENT  1 

HR/YR  iHR/YR 

CLG  HRS  ON: 

1,200 

3,360 

HTG  HRS  ON: 

1,920; 

5,376! 

H/C  HRS  ON: 

3,129 

8,760; 

|  CLG  HRS  SAVED: 

2,160 

j  HTG  HRS  SAVED:; 

3,456 

C/H  HRS  SAVED: 

5,631 

Constants;:; 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


BLDG:  7760 


BUILDING  NAME:  VEH  MNT^HOP  ORG 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

:3r*  Schedul^  ST'gp 

o.ooj 

-  v  ■  0*  -  --- 

1,562.53; 

0.00  . 

Opt  ST/S  P 

0.00; 

137.90 

0.00^ 

Duty  Cycle 

o.ool 

. .  [ 

0.00 

0.00 

Demand  Limit' 

1 

0.00; 

oM 

ooo1 

Night  Setback' 

0.00| 

0.00 

39.06 

Sub  Total  1 

o.ooj 

1,700.43: 

39.06 

Economizer 

0.00; 

O.OOj 

0.001 

I 

Ventilation/Recirculation 

0.00; 

0.00 

0.00; 

DDC  Control 

0.00 

0.00 

16.82; 

HW  OA  Reset 

0.00! 

0.00 

0.00 

Chilled  Water  Reset 

o.oo! 

0.00, 

0.00 

1  Condenser  Water  Reset 

0.00; 

0.00 

0.00  j 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms; 


1,700,4$ 


TYlflCMiSYSTEM  pointandcost  summary 


. ,  I  - 


|gj|CT!si:rp6iNj|-- 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


TOTAL:! 

. . . , 


$348.00 


$1,097.00 

$272.00 

$399.00 

RSMOO.: 


G-1764 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7760 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

Catagory  Number: 

Construction: 

Use: 

Man 

Occupancy  HRS: 

Occupancy  Days: 

1  13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter:! 


32| 


Weeks  of  Summer: 


201 


^vstemoperA 

TlfJG^Si 

7HEOU 

-f  -  - 

SUN: 

MON: 

TUE:  WED: 

THUR:  " 

FRI: 

u 

SAT: 

PRES  START: 

0 

0 

!  o'  i  o! 

0  L 

oj  L 

0 

PRES  STOP:  | 

24 

24 

24  |  24 

24  L 

241  r 

24 

REQ  START:  j 

0:  | 

6; 

L.  6|  L  6 

®l  L 

6!  [ 

o; 

REQ  STOP:  [ 

0  : 

18 

18’  r  18 

18!  | 

1 8i  [ 

o! 

CFM-HTG:! 

1,800 

CFM-CLG: 

0 

%OA: 

30%; 

%Area: 

5%' 

CHILLER  CAP  (TONS): 

0' 

i  KW-TON:: 

0.00 

BLR  CAP  INPUT  (BTUH): 

°; 

BLR  CAP  OUTPUT  (BTUH): 

0 

RouR^bftLCuOfr 

IONS  -  - ' 

-=*^**—  .v  „  •*;  t  JKriCftrf 

$ 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,200 

3,360 

HTG  HRS  ON: 

_  i 

1,920 

5,376 

H/C  HRS  ON:! 

3,129 

8,760 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED:: 

3,456: 

|  C/H  HRS  SAVED:j 

5,631 ; 

CONSTANTS  * 

HOAUHC 

i  ‘  0 

HOAUH 

o 

j  COAUHC 

0 

COAUC:j  0 

HOAOHC 

0 

i  HOAOH 

0. 

jr  COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC:  0 

ECHC:  0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

r  CNWR 

0 

OAR 

5.67 

G-1765 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  7760 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


.  ,  ^  ••  ■  ; 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

• 

WBtu 

Schedule  ST/S P 

0.00 

1,562.53 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

ooo] 

0.00 

0.00 

Demand  Limit 

— 

0.00] 

o.oo! 

0.00; 

Night  Setback 

o.oo; 

o.oo] 

39.06! 

Sub  Total 

0.00 

1,700.43] 

39.06 

Economizer 

0.00] 

0.00 

0.00] 

Ventilation/Recirculation 

_ 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

16.82 

HWOA  Reset 

_ _  ...  . _ 

0.00; 

0.00 

o.oo: 

Chilled  Water  Reset 

0.00] 

0.00 

o.oo; 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

; 

3.00 

and  Safety  Alarms 

■ 

EiMililiiiiili 

mamm ■ 

1,700.43 

55.88 

. . _  300 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


$348.00 


3  $1,097.00 

0  $272.00 

2  $399.00 


6  $2,116.00 


G-1766 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG: 


7760 


BUILDING  NAME: 


Building  UA: 


8,285 j 


VEH  MNT  SHOP  ORG 

CONDITIONED  SQFT:j 


17,163 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-4 

Catagory  Number:  Construction: 

iiii 

Occupancy  HRS: 

Occupancy  Days:  j 

1 3  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

PRES  START: 

0 

o!  L 

oi  r 

0i 

_ Q|  1 _ a  1 _ o: 

PRES  STOP:  [ 

24'  L 

24  L 

24!  L 

24; 

_ Mi  L 

_ 24  r 

24 

REQ  START:  [ 

0  L_ 

6  L 

6  L 

ei 

6!  i  6  |  Oi 

REQ  STOP:  i 

o, 

18  L 

18’  ; 

_ 18 

18  ! 

18  i 

Motor  HP 

1  0.50 

HP  Effic 

0.66 

Load  Factor 

0.80; 

CFM-HTG 

1,800 

CFM-CLG 

0 

%OA 

30% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

i  0.00! 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

81811111 

IREQUIRED 

PRESENT  1 

jHR/YR  IHR/YR  | 

CLG  HRS  ON 

I,200; 

3,360; 

HTG  HRS  ON 

1,920! 

5,376’ 

H/C  HRS  ON 

3,129 

8,760 

i 

CLG  HRS  SAVED 

|  2,160 

HTG  HRS  SAVED 

3,456| 

C/H  HRS  SAVED 

5,631  j 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHO: 

L  . . 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR:  0 

OAR: 

5.67 

G-1767 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0  2  0  3  $1,097.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 

36 


Outside  air  damper  economizer 
control  -  AHU 


$399.00 


TOTAL: 


3 


$2,116.00 


G-1768 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/AMS 


BLDG:  7760 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


CONDITIONED  SOFT:! 


IBB 

Catagory  Number: 

■ 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

!  Weeks  of  Winter: 

32| 

Weeks  of  Summer: 

ol 

CM 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

i  o; 

I  0  [ 

& 

I  o 

1  0  [ 

.  o;  [ 

0| 

PRES  STOP: 

j  24! 

24 

24 

24 

24!  r 

24! 

24| 

REQ  START: 

!  o 

i  6 

6; 

6 

!  6;  [ 

6  ! 

0 

REQ  STOP: 

o 

18 

18! 

18 

!  18  ! 

18  ! 

0 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 


CFM-CLG: 

%OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUfiBTUH): 


HR/YR 

CLG  HRS  ON: 

1,200 

HTG  HRS  ON: 

1,920 

H/C  HRS  ON:] 

3,129 

.  j 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED:] 

5,631 

PRESENT 

hr/yr 

3,360 

5,376; 

8,760; 


HOAUHC: 

'  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

o; 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1769 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number:  | 

AHU-5 

Schedule  ST/SP 
Opt  ST/S P~ 
Duty  Cyclej 
Demand  Limit 

_ Night  Setback; 

Sub  Total _ 

Economizer 

. . . 

Ventilation/Recirculation 

DDC  Control 
HWOA  Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

psaotwiitsi 


1,562.53| 

o.oo: 

137.90 

ooo[ 

0.00 

o.oo; 

0.00; 

o.oo! 

0.00 

46.88? 

1,700.43 

46.88; 

o.oo| 

o.oo: 

0.00 

0.00 

o.oo' 

20.18; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1,700.43 


TYPICAL..SYSTEM  POINTAND  COST  SUMMARY 


jpies^ 

FUNCTN 


f||  J 


JCATION  DO  AO  ?  DI  AI  COST 

^^^^^--^TPOtNTS  POINTS 

~ 1  0  0  ~~~1  $348.00 


‘  ■'  ■  ■  ‘  ■ ' 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


$1,097.00 

$272.00 

$399.00 


;TOTAL:/li!iil 


$2,116.00 


G-1770 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  7760 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

{Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAI  NT  SHOP 

0700-1800 

M-F 

Weeks  of  Winterj 

32; 

Weeks  of  Summerj 

20 

^fEM  OPERAflN^SC 

iHEDUL 

'•  * 

:-r-  VT^'I  * 

*  \a>  P4;  T'T' P :  •  ■  ~ 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  i  0  [ 

0 

0: 

i  o! 

0;  L 

0j  ! 

0 

PRES  STOP:  24!  [ 

24  [ 

24 

24 

24  j 

24!  L 

24 

REQ  START:  !  0 

6  ! 

6 

6' 

6|  ! 

6  ; 

0 

REQ  STOP:  0  ! 

18 

18 

18 

18  i 

18  L 

0 

7»  g^KasKsf-rT ! 

CONSTANTS  Ci'SMi&.p; 

Motor  HP: 

1.50 

HOAUHC: 

0 

HP  Effic: 


0.74 


Load  Factor: 


0.80 


CFM-HTG: 


4,600 


CFM-CLG: 


%OA: 


30% 


%Area: 


13% 


CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


Fours  CALcOGffiONS 


REQUIRED  PRESENT  ! 

HR/YR  IHR/YR 

CLG  HRS  ON: 

1 ,200; 

3,360; 

HTG  HRS  ON: 

1,920 

5,376j 

H/C  HRS  ON: 

3,129 

8,760 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED:; 

5,631 

HOAUH 


COAUHC 


COAUC 


HOAOHC 


HOAOH 


COAOHC 


COAOC: 


DC  DUTY 


DC  DEMAND 


ECC: 


ECHC 


NSUCHC 


NSUCC 


DDCCHC 


DDCCC 


NSC 


DDCH 


OPT: 


CHWR: 


CNWR: 


OAR 


0.17 


0.17 


0.000105 


0.000278 


0.000161 


0.000426 


94300 


40600 


305 


17.5 


5.67 


G-1771 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 


PREPARED  BY 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  7760 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


illllSiSfSia 


System  Type: 
System  Name: 
System  Number: 


|Smal!  Single  Zone  air  handling  unit 
lAHU-6 


Schedule  ST/S P 

_ Opt  ST/S P~ 

Duty  Cycle 
Demand  Limit 
Night  Setback 
Sub  Total  ~~j~ 
Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


1 


4,180.83 
368.97  ~ 
0.00  ~ 


4,549.79; 


4,549.7* 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


ggjgi 


SB:-  ■  • 


$348.00 


$1,097.00 

$272.00 


$399.00 


$2,116.00 


G-1772 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7760 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

i _ Building  UA:| 

8,285| 

CONDITIONED  SQFT:j 

1 7,1 63i 

System  Type:|16 _ 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:  MAU-1 


[Catagory  Number:  Construction:  {Use: 

'  14  METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


Occupancy  HRS: 
"0700-1800 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

Occupancy  Days: 
M-F  " 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

j  0 

!  o 

0; 

o! 

i. ....  .. .  9!  [ 

0 

■ . 0 

PRES  STOP: 

L  24 

24|  j 

24; 

24! 

24  L 

24 

24! 

REQ  START: 

L  o 

6'  ! 

6!  ! 

6! 

!  6|  [ 

6 

0 

REQ  STOP: 

!  0 

18  [ 

18 

18! 

18!  ; 

18 

0 

i&A  \%%rt  ± : 

Motor  HP:  2.0 

HP  Effic:  0.7 

Load  Factor:  0.8 

CFM-HTG:  4/12 


CFM-CLG:; 

_ %OA:| 

%Area: 

CHILLER  CAP  (TONS):! 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


.a..'.  tX  s£«slilS  '  :fes  i;  VliU.'.A'Crt 

REQUIRED  jPRESENT 
HR/YR  IHR/YR 


CLG  HRS  ON:i 

j 

1,200! 

3,360 

HTG  HRS  ON:| 

1,920; 

5,376 

H/C  HRS  ON:! 

3,129; 

8,760 

CLG  HRS  SAVED:! 

2,160| 

HTG  HRS  SAVED:: 

3,456; 

C/H  HRS  SAVED: 

5,631  j 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1773 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


Schedule  ST/SP; 

0.00 

5,288.57 

o.oo; 

Opt  ST/SP 

0.00 

466.73 

o.oo; 

Duty  Cycle 

0.00 

o.oo; 

t 

0.00 

Demand  Limit' 

- 1 _ 

0.00 

o.oo! 

0.00 

Night  Setback 

0.00 

0.00 

o.oo; 

Sub  Total 

0.00 

5,755.29 

o.ooj 

Economizer 

0.00 

0.00: 

o.oo! 

Ventilation/Recirculation 

0.00 

0.00 

o.oo! 

DDC  Control 

o.oo: 

o.oo1 

26.84 

HW  OA  Reset 

0.00: 

0.00 

0.00; 

Chilled  Water  Reset 

o.oo! 

0.00 

0.00, 

Condenser  Water  Reset 

o.oo; 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 


5,755*29 


POINT  AND  COSf  SUMNMf" 


DO 


urn  ^ '  :.T 


" " a  M K i  i ■  v :  1 . 5  ■  I B 

j;  AI  •  .  '  COSSt: 


POINTS- :  POINTS  POINTS  ^POINTS r 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


$348.00 


$813.00 

$272.00 


G-1774 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7760  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Category  Number:  (Construction:  |Use:  lOccupancy  HRS:  Occupancy  Days: 


14  METAL  PANEL  AND  CMU  (VEH  MAINT  SHOP  0700-1800  |M^F 


1  Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

i _ _ 

20 

PRES  START:  [_ 

o;  L 

o;  ! 

~oj 

o:  i 

o!  j 

o!  | 

0! 

PRES  STOP:  lI 

24:  ! 

24!  1 _ 

~24 

24!  I 

24!  ! 

24 !  ! 

24 

REQ  START:  Q 

_ o: 

6!  l 

6; 

6  [_ 

_ ®!  L 

61  [ 

0; 

REQ  STOP:  | _ 

o  L 

18;  L 

18j 

i  18  : 

“is1,  r 

18i  [ 

0 

Motor  HP:; 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

4,120 

CFM-CLG: 

0 

%OA: 

100% 

%Area:; 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH):! 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  [PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON: 

1,200  3,360 

.  . j _ ! _ 1 

HTG  HRS  ON: 

|  i 

1,920  5,376j 

H/C  HRS  ON: 

3,129  8, 7601 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED:; 

5,631 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0: 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

175 

CNWR: 

0 

OAR:! 

5.67 

G-1775 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/AMS 


Bldg:  7760 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Heating  and  Ventilating  Unit 
MAU-2 


Schedule  ST/SP 

_ Opt  ST/SP  ~ 

Duty  Cycle: 
Demand  Limit! 
Night  Setback; 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 

~  HWOA  ReseF 

Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

fF^TOTAL-'.^  “  -1 


0.00 

5,288.57 

0.00 

0.00 

466.73 

0.00 

0.00 

0.00 

0.00 

0.00| 

o.ooj 

0.00 

o.oo; 

0.00; 

0.00 

0.00] 

5,755.29 

0.00 

o.oo; 

0.00; 

0.00; 

0.00 

o.oo; 

0.00 

0.00 

0.00 

26.84 

0.00 

o.oo! 

o.oo; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

.  ' 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


|Pfl 


$348.00 


$813.00 

$272.00 


l?2wii::$i,433:o0'. 


G-1776 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:I 


CONDITIONED  SOFT: 


System  Type:  16 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:  MAU-3 


Catagory  Number:  Construction:  Use: 

14  METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


Weeks  of  Winter: 
Weeks  of  Summer: 


Occupancy  HRS:  Occupancy  Days 

0700-1800  M^F 


SUN:  MON: 

PRES  START:  1  0  j  0 

PRES  STOP:  |  24  I  24 

REQ  START:  ! _ 0;  i  6 

REQ  STOP:  f~  0;  1^ 


TUE:  WED:  THUR: 


1  o!  i 

0!  ! 

0  L_ 

_o  L 

o;  i 

>:  !  24:  r 

24!  | 

24  : 

ZM  L 

24|  ! 

!  o  r 

6!  1 

6;  L 

_ 6|  ^ 

e  1 

6:  i 

;  o 

18  [I 

is  ; _ 

is]  r 

18!  [ 

Motor  HP:| 
HPEffic^ 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 

_ %OA:; 

%Area: 

CHILLER  CAP  (TONS):' 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


^REQUIRED  PRESENT  ^  1 


r* 

CLG  HRS  ON 

1  1,200  3,360 

HTG  HRS  ON 

|  1,920  5,376 

L 

H/C  HRS  ON 

3,129  8,760 

CLG  HRS  SAVED 

;  2,160; 

HTG  HRS  SAVED 

3,456; 

C/H  HRS  SAVED 

5,631: 

HOAUHC: 

■  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHO: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1777 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


System  Type: 

16  ! 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-3 

ia3ggg| 

P^kwr • 

v-,'  *  . 

Schedule  ST/SP 

0.00 

18,614.99 

0.00j  j 

OptST/SP 

0.00 

1,642.82 

0.00!  i 

Duty  Cycle 

0.00 

0.00 

o.ooj 

Demand  Limit! 

- - - 1 _ 

0.00 

0.00 

0.00; 

Night  Setback 

0.00 

0.00 

0.00; 

Sub  Total 

0.00 

20,257.81 

0^ 

Economizer 

0.00 

0.00 

O.OOj  ; 

Ventilation/Recirculation; 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

53.69; 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

|  3.00 

mm  i  : '  ■ 

S'?.-'  20,257.81 

>  -X,  53*69  ’ 

3.00: 

18  Scheduled  start/stop  control -AHU;  10  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0  10  3  $813.00 


33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 


0  0  $272.00 


$1,433.00 


G-1778 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  7760 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

IjijjljjjjjB 

System  Name: 

Infrared  Radiant  Heaters 

System  Number: 

RAD-1 

Category  Number:  Construction: 

Occupancy  HRS: 

jOccupancy  Days: 

13  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F  ! 

Weeks  of  Winter: 

32! 

- 1 

Weeks  of  Summer: 

20i 

Mljm 

MTlHIHW 

THUR: 

FR1: 

SAT:  . 

»*-*■•**-* iiStSWSStt  *S»  vio.  - 

SUN:  MON: 

TUE:  WED: 

PRES  START: 

6; 

:  Oi  r 

o  !  0; 

0,  L 

0 

0 

PRES  STOP: 

24 

i  24  ; 

24  !  24 

24  i 

24| 

I  24 

REQ  START: 

6; 

>  e:  L 

6!  !  6! 

6;  r 

6 

1  o. 

REQ  STOP: 

! _ 0 

!  18 

18  ;  18 

!  18  i 

18 

0! 

Inputs 

t*  ^  ‘ 

Motor  HP: r 

0.50 

HP  Effic: 

0.66 

Load  Factor:, 

0.80 

CFM-HTG: 

0 

CFM-CLG:  0 

%OA: 

0% 

%Area: 

24% 

CHILLER  CAP  (TONS):| 

0 

KW-TON:| 

0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 

Pours  calcOlat 

Kjjj§sPifp 

‘  ■  fr*-  . 

BHHK 

REQUIRED 

PRESENT  i 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,200 

3,360 

HTG  HRS  ON: 

1,920 

5,376 

H/C  HRS  ON: 

3,129 

i _ 

8,760; 

CLG  HRS  SAVED:! 

2,160 

HTG  HRS  SAVED:; 

3,456j 

C/H  HRS  SAVED:; 

5,631 

HOAUHC: 

•  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

o 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

. 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

■ 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278: 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC:; 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7760 


Building  UA: 


BUILDING  NAME: 

8.285 


VEH  MNT  SHOP  ORG 


CONDITIONED  SOFT: 


17,163' 


System  Name:  llnfra red  Radiant  Heaters 


System  Number:  RAD-2 


.  V  o yXii 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

PRES  START:  L 

oj  r 

o;  r 

0i  L 

. .  0:  L 

r 

— o  r 

o; 

PRES  STOP:  [ 

24|  L 

. _24  L 

24  r 

24! 

24!  L 

24}  L 

24 

REQ  START:  [ 

o; 

6;  L 

6:  L 

6!  L 

6i  L 

6i  L 

Oi 

REQ  STOP:  | 

oi  r 

is  r 

is;  r 

is!  r 

18!  [ 

18'  C 

o| 

HP  Effic: 


0.65 


Load  Factor: 


o.8o; 


CFM-HTG: 


CFM-CLG: 


%OA: 


0% 


%Area: 


16% 


CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


||gl: 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,200 

3,360 

HTG  HRS  ON: 

1,920 

5,376' 

H/C  HRS  ON: 

3,129 

8,760 

CLG  HRS  SAVED: 

2.1601 

HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED: 

5,631 1 

CONSTANTS 

v'-;v;;  :  ;"v  ■  r^:: v . 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

1 

0.000161 

_ i 

DDCCC: 

0.000426! 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR:  0 

OAR:! 

5.67  j 

G-1781 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


Bluu:  /  /bu 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


}20 

Infrared  Radiant  Heaters 
RAD-2  ” 


"  schedule  ST/SP 

0.00 

111111111 

Opt  ST/SP1 

0.00 

92.41 

Duty  Cycle 

0.00 

0.00 

Demand  Limit; 

0.00 

0.00 

Night  Setback! 

O.OOj 

0.00 

Sub  Total  i 

0.00' 

1,139.55 

!  Ventilation/Recirculation 

0.00 

|  DDC  Control 

0.00 

HW  OA  Reset 

0.00 

Chilled  Water  Reset 

o.oo; 

Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


1,139.551 


0.00 

o.oo- 

0.00 

o.oo! 

125. Ooj 

125.00[ 

0.00 

0.00; 

0.00 

0.00 

0.00 

0.00 

0.00 


125.00 


mf$r 


POmMb  COST  SOMMAffi 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  ■ 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

TOTAL: 


POINTS  POINTS  POINTS  POINTS 


ISIIS# 


$1,213.00 


2  $1,213.00 


G-1782 


BUILDING  7780 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7780 


Building  UA:| 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 
\463;  !  CONDITIONED  SOFT: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


System  Type: 

15  | 

System  Name: 

Small  Single  Zone  air  handling  unit  | 

System  Number: 

AHU-1  ; 

jCatagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1 3  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

10700-1800 

M-F 

Weeks  of  Winter:j 
Weeks  of  Summer:; 


siMIsIeS 

VfPP 

>CHEDU 

■:rv- 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRlf 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  i 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

!  o 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

0 

Motor  HP: 
HPEfficT 
Load  Factor: 
CFM-HTG? 
CFMCLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  SAVED 
HTG  HRS  SAVED: 
“C/HHRS  SAVED: 


HOAUHC 
HOAUH 
COAUHC 
COAUC 
HOAOHC 
HOAOH 
COAOHC 
COAOC 
DC  DUTY 
DCDEMAND 
ECC 
ECHC 
NSUCHC 
"NSUCC 
DDCCHC 
DDCCC 


CLG  HRS  ON: 

880 

3,360 

NSC: 

94300 

HTG  HRS  ON: 

1,408 

5,376; 

I 

DDCH: 

40600 

H/C  HRS  ON: 

2,294 

8,760 

1 

OPT: 

305 

CHWR 

CNWR 

OAR 


0 

0 

0 

0 

0 

0 

0 

“  0 

"o.  i7 

017 

0 

0 

0.000105 

“0000278 

0.000161 

0.000426 


G-1783 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7780 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

15 

System  Name: 

|Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1  i 

msm 


MBtu/yj 


Schedule  ST/SPi 


3,422.1 1 


OptST/SP! 

0.00 

263.04; 

0.00 

Duty  Cycle 

o.oo| 

0.00; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

49.26 

Sub  Total 

0.00 

3,685.15 

49.26 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

21.21, 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

om 

3,685.15] 

70.47 

3.00 

lUMCSJ? 

iFUNCTISf: 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


.  .  ■  ;  ■  ' '  . 

UMCS  APPLICATION  DO 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


Wft  ■ 

AT 


POINTS  POINTS  POINTS  POINTS 


COST 

$348.00 


$1,097.00 

$272.00 

$399.00 


:  v.  y, 


TOTAL: 


■;V-  3 


$2,116.00 


G-1784 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7780 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:| 


7,463! 


CONDITIONED  SOFT: 


17,163 


System  Type:  15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2  1 

Weeks  of  Summer: 

20 

MTEM  OPERATING  SCHEDULE 

-  ?  f  s!.),  syK' 

ISrlliS'^# 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

;  o 

0  0 

;  o 

!  0 

o  : 

0 

PRES  STOP: 

24 

24  24 

24 

24 

24 

24 

REQ  START: 

0 

9  9 

9 

7 

9 

0 

REQ  STOP: 

0, 

18  18 

18 

15 

18 

0 

INPUTS 

0.50 

CONSTANTS 

*  7  77  Zf  [y3j£  "•= 

;-S vy.v. -  or. ^  ^ 

l  »  *  *  --  ; . ■-  ■  •  •  - .  -- 

Motor  HP: 

HOAUHC: 

0 

HPEffic: 

0.66 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

1,800 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

15% 

HOAOH: 

0 

%Area: 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

Hours  c  aLculations 

NSUCC: 

0.000278 

REQUIRED  PRESENT 

HR/YR  HR/YR 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

CLG  HRS  ON:  880 

3,360 

NSC: 

94300 

HTGHRSON:  1,408 

5,376 

DDCH: 

40600 

H/C  HRS  ON:  2,294 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED:  2,480 

CNWR: 

0 

HTG  HRS  SAVED:  3,968 

OAR: 

5.67 

G-1785 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 
System  Name: 
System  Number: 


'Small  Single  Zone  air  handling  unit 
A  H  U-2 


1406-001 

16-Sep-95 

JM/AJN/AMS 


Schedule  ST/SP 
Opt  ST/SPf 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  O A  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ~T 


0.00[ 

1,794.02 

0.00; 

o.oo; 

137.90 

0.00 

0.00, 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

35.19 

0.00 

1,931.91 

35.19 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

15.15 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00) 

1,931.91 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Hwcs 

VCTNl  UMCS  application 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control -AHU 


DO  J 


AI  COST 


POINTS  POINTS  POINTS  POINTS 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL: 


$2,116.00 


G-1786 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7780 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:| 


7,463! 


CONDITIONED  SOFT: 


17,163 


wgwi  mnm 

mmsims 


System  Type: 

I15 _ 1 

System  Name:  Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3  | 

Catagory  Number:  "| 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

!M-F 

Weeks  of  Winter: 


Weeks  of  Summer: 


32: 


20 


System  operating  schedule 


SUN: 

MON: 

TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

o! 

0| 

i  o 

0 

0 

PRES  STOP:  [ 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9  L 

9 

7; 

9 

0 

REQ  STOP: 

0 

18 

is: 

18 

15  i 

18 

0 

~  ~  *  ‘ v  “  l 

constants 

. -:•*  .  :  ^  ^  :  -  -y-  ■  . 

Motor  HP: 

0.50 

HOAUHC: 

0 

HP  Effic: 

0.66 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

1,800 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

15% 

HOAOH: 

0 

%Area: 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

HOURSCALCUllTlONS 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

1 

DDCCC: 

L _ _ _  .  . . .  .  .  _ _  ..  .  .. 

0.000426 

CLG  HRS  ON: 

880 

3,360 

NSC: 

94300 

HTG  HRS  ON: 

1,408 

5,376 

|  DDCH: 

40600 

H/C  HRS  ON: 

2,294 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED:. 

2,480 

CNWR: 

o 

HTG  HRS  SAVED: 

3,968 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,466 

G-1787 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7780 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

HUH  '7 

CALCULATION  SUMMARY 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

mmr  MBtu/yr 

~  lw  X  •:  ’  *.  --J.'  7.  • : .  r .  : 

lllSisi 

MH/yr 

Schedule  ST  ISP 

0.00 

1,794.02 

0.00; 

Opt  ST/SP 

0.00’ 

137.90 

o.oo! 

Duty  Cycle1 

0.00 

0.00 

0.00! 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

35.19 

Sub  Total 

0.00 

1,931.91 

35.19 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

15.15 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

/ 

3.00 

1/  '  ;  TOTAL  . 

0.00;  <  : 

1,931.91)  , 

50.34; 

3.00) 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO  AO  DI  AI  COST 

POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

TOTAL: 


1 


0 

0 


2 

1 


0 

0 


•  1 


3 

0 


0 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1788 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7780 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

'.463  I  CONDITIONED  SOFT: 


.  1 . 


System  Type^lS _ _ 

System  Name:Small  Single  Zone  air  handling  unit 
System  Number:  AH U-4 _ 


m&mM  m  .  ' 


jCatagory  Number:  Construction: 

■Use: 

{Occupancy  HRS: 

Occupancy  Days: 

|  13|METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

|0700-1800 

iM-F 

Weeks  of  Winter:; 
Weeks  of  Summer: 


PRES  START: 

0 

0  i 

0  ; 

Ho 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  l_ 

24 

24 

REQ  START:  . _ 

0 

9  r 

9 

9 

7  ; 

9 

0 

REQ  STOP:  ZI 

0 

18 

18 

~ia 

15: 

18 

0 

inputs 

’—ft'-  ;  ,V'  "" 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,800 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

5% 

CHILLER  CAP  (TONS):  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HR/YR 


■PRESENT 

HR/YR 


i 

CLG  HRS  ON: 

880 

3,360 

i - 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466; 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

o~ 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

i  ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

;  NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

:!  17.5 

CNWR 

:  0 

OAR 

i _ _ —  — 

:;  5.67 

G-1789 


EMC  ENGINEERS,  INC. 

STUDV  F0R  'NSTALWT'0N  °F  “CS  -NO:  1«H» 

LOCATION:  FT.  RILEY,  KS _  PREPARECM3Y:  JM/AJN/AMS 

BLDG: 


7780 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


(System  Type: 

15  - 

j 

(System  Name: 

iSmall  Single  Zone  air  handling  unit 

(System  Number: 

~AHLM  - 

j 

Fy_NCTlON 


IBS 


Schedule  ST/SP 


0.00! 


fiflQl^Xr  -  MBtu/yr  J 

. * ia“V‘  '■■■*  T'V^'  ;  ■  ■  v.;  - 


Opt  ST/SP 


1,794.02 


0.00! 


0.00 


Duty  Cycle 


137.90 


Demand  Limit 


0.00 


0.00 


0.00 


0.00; 


0.00 


Night  Setback 


0.00 


0.00; 


0.00 


Sub  Total 


0.00 


35.19 


0.00 


Economizer 


1,931.91; 


0.00 


35.19 


Ventilation/Recirculation 
DDC  Control 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


HW  OA  Reset 


0.00 


0.00 


15.15 


Chilled  Water  Reset 


0.00 


0.00 


0.00 


Condenser  Water  Reset 


0.00 


0.00 


0.00 


Chiller  Demand  Limit 


0.00 


0.00 


0.00 


IS 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 


0.00 


3.00 


TOTAL 


0.00 


1,931.911 


50.34! 


3.00 


27 

33 

36 


Scheduled  start/stop  control  -  AHU, 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


"■'V;  .■ .  <w;  m 

TOTAL: 


$348.00 


$1,097.00 

$272.00 

$399.00 


$2,116.00 


G-1790 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7780 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:  7,463 

CONDITIONED  SOFT: 

17,163 

W :  • 

System  Type:]l  5 

System  Name:'Small  Single  Zone  air  handling  unit 

System  Number:AHU-5 

i 

-■  - 

•  1  /  ... . 

'  -  's.  '  '< 

IlSMSfl  f: 

'-■  ■■■■  s'  ;'  •••  . . 

Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

jOccupancy  Days: 

1 3  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SYSTEM  OPERATING  SCHEDULE 

••  jjjjgjjj.  T~g. 


Y'J  .-TL^ss-' '  ' —  s>  *■“ :  ■  *•*' ' 


WED:  THUR: 


FRI:  SAT: 


PRES  START: 

0 

0 

0 

0 

o  j_ 

0 

0 

PRES  STOP: 

24 

24 

24 

24  | 

24  r 

24 

24 

REQ  START: 

. _ o 

9  L 

9 

9 

7  l_ 

9 

0 

REQ  STOP: 

0 

_ ia 

18 

18.  _ 

15  L 

18 

0 

inputs 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

2,200 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

6% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

~  6 

1 

I 

I 

REQUIRED  PRESENT  i 

HR/YR 

HR/YR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1 ,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

i 

0.000161 

|  DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT:, 

305 

1  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

15 

i 

System  Name: 

Small  Single  Zone  air  handling  unit 

jSystem  Number: 

AHU-5 

kWh/yr 


mm 


t 

Opt  ST/SP 

0.00 

137.90; 

0.00 

j 

Duty  Cycle; 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

42.23 

Sub  Total 

0.00 

1,931.91 

42.23 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

18.18 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

L. 

TOTAL  ;; 

0.00? 

1,931.91] 

;  3.06; 

SiTsSt  L~~  ~ 


"  : ■ \  -  ' r  ■ \z 3*7 frr„ ~  -  -  -  * 

CTN  UMCS  APPLICATION 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


KfLl 

I‘  ■ 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1792 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7780  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

I  Building  UA:|  7,463;  ;  CONDITIONED  SOFT:  17,163 

i _ System  Type:|l5 _ 

i  System  Name:  Small  Single  Zone  air  handling  unit 

j  System  Number:  AHU-6 

jCatagory  Number:  Construction:  Use:  Occupancy  HRS:  Occupancy  Days: 

!  13iMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP  0700-1800  iM-F 


'  •  . '  ■!  y 


Weeks  of  Winter: 
Weeks  of  Summer:! 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0; 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9  ■ 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

0 

1 

PUIS 

Motor  HP: 

cX < r.v.  i  :cL*  ; . 

1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

4,600 

CFM-CLG 

0 

%OA 

15% 

%Area 

13% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 


CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H  1C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED:: 

3,968 

C/H  HRS  SAVED: 

6,466 

CON! 

STANTS 

;.V. 

1 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

! 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

j 

DC  DUTY: 

0.17 

i 

i 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

| 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

; 

DDCCHC: 

0.000161 

i _ _ 

DDCCC: 

0.000426 

i 

NSC: 

94300 

i 

DDCH: 

40600 

OPT: 

305 

: 

CHWR: 

17.5 

i 

CNWR: 

0 

! 

OAR: 

5.67 

G-1793 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  „ 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

CjitCpUftTIpN-  sOmmarVSB* 

System  Type: 

I15  1 

System  Name: 

'Small  Single  Zone  air  handling  unit 

System  Number: 

iAHU-6  | 

pasyuNfcndN 

fcWh/yr  MBtu/yr  *  .t 

MH/yr 


Schedule  ST/S P 


4,800.21 


Opt  st/spH 

0.00 

368.97; 

o.oo; 

Duty  Cycle' 

o.oo; 

0.00 

0.00 

Demand  Limit1 

o.oo! 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

91.49 

Sub  Total 

0.00! 

5,169.18 

91.49 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

39.39 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

■  TOTAL 

0.00 

5,169.18) 

•'  3.00 

UMCS 

FUNCTIS 

NO- 

_ 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

;;  ;  :  ■  ■'  :;'r  ■  ^r":  : 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


COST 


$348.00 


TOTAL: 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1794 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7780 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Building  UA: 

7,463 

CONDITIONED  SOFT: 

mm: . . 

System  Type: 

16  ! 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-1  i 

Catagory  Number:  Construction:  |Usei  Occupancy  HRS:  Occupancy  Days: 

MjMETAL  PANELAND  CMU  ;VEH  MAI  NT  SHOP  (0700-1800  IM-F 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0: 

0 

0 

o  i 

0 

;  0 

PRES  STOP: 

24 

24 

24 

24 

24  | _ 

24 

CM 

REQ  START: 

0 

9 

i  9 

9 

7; 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

i  15 

18 

0 

INPUTS 

Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

4,120 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON:  880 _ 3,360 

HTGHRSON:  1,408  5,376 

H/C  HRS  ON:  2,29?  8,760 


CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1795 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7780 


jSystem  Type: 
System  Name: 
jSystem  Number: 


Ijg 


Heating  and  Ventilating  Unit 
MALM 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


kWh/yr? 


MBtu/vr 


Ventilation/Recirculation 
DDC  Control 
HW  OA  ReseF 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  T 


MH/yr 


\  Schedule  ST/SPj 

o.ooj 

6,072.06 

0.00 

Opt  ST/SPj 

o.oo; 

466.73 

o.oo; 

Duty  Cycle 

0.00 

0.00: 

0.00 

Demand  Limit 

0.00 

0.00; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,538.79: 

0.00 

Economizer 

0.00 

0.00! 

0.00 

6,538.79 


•  UMCS 
FUNCTN 
I  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  Application  do 


A'  ,,  TO  <•>:«  „■«.  ;<„(<■ 

'  -  -  -  ■  ■  %  '  A 

AO  D1 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


'  . 

At  COST 


POINTS  POINTS  POINTS  POINTS 


$348.00 


$813.00 

$272.00 


TOTAL: 


$1,433.00 


G-1796 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7780  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:|  7,463' 

;  CONDITIONED  SOFT:  17,163 

mmm 

v*V. -CT 

|  System  Type:  16 

System  Name:|Heating  and  Ventilating  Unit 

System  Number:lMAU-2 

iiiSaiSSMBllBG 

Catagory  Number:  < 

Construction: 

Use: 

[Occupancy  HRS:  [Occupancy  Days: 

141METAL  PANEL  AND  CMU  iVEH  MAINT  SHOP _ [0700-1800 _ IM-F 


Weeks  of  Winter:1 

32 

Weeks  of  Summer: 

20 ; 

§^sT^oPi^flli&Sc 

'  'K  s  ■Jfc'j; 

Z"‘  ' 

SUN: 

MON:  TUE:  WED:  THUR:  FRI : 

SAT: 

PRES  START:  0 

0  0  0  0  0 

0 

PRES  STOP:  24 

24  24  24  24  24 

24 

REQ  START:  0 

9  9  9  7  9 

0 

REQ  STOP:  0 

18  18  18  15  18 

0 

.....  .. 

wmmmmmsm 

CONSTANTS 

liS. 

Motor  HP: 

2.00 

HOAUHC: 

0 

HP  Effic: 

0.78 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

4,120 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

HOURS  CALCULATIONS 

NSUCC: 

0 

nnrrur  ■ 

0.0000199 

REQUIRED  iPRESENT  !  ! 

UUvOnu. 

:hr/yr  HR/YR  i  ; 

DDCCC: 

0.0000526 

CLG  HRS  ON:; 

880  3,360 

NSC: 

_ 

o 

HTG  HRS  ON: 

1,408  5.376 

DDCH: 

64800 

H/C  HRS  ON: 

2,294'  8,760: 

OPT: 

305 

1 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,480  - 

CNWR: 

0 

HTG  HRS  SAVED: 

3,968  ; 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,466 

G-1797 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7780 

"  ~  71s 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type:  16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

JMAU-2 

MBtu/yr  MHiyr 

Schedule  ST/SPi 

0.00 

6,072.06 

0.00 

opt  st/sp! 

0.00 

466.73 

0.00 

Duty  Cycle’ 

0.00 

o.oo: 

0.00' 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

o.oo: 

Sub  Total 

0.00 

6,538.79 

0.00 

Economizer 

0.00; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

o.oo1 

0.00 

24.18 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

I  J7--  7  -I-  TOtAL^7::7;7‘--:i. 

.v  "V; 

0,00| 

^!;^7  ;7 :  7 7:  -  ■ .  3.00 

i 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


7 

rzynrifr-s 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


spr-T- . ,.,.-4. •-  7 - . ----- 

7  ;  :  TOTAL:  :  -ITT  f  '7^: 

IT ~  ^  -  r  ' 


$1,433.00 


G-1798 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7780 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


7,463; 


CONDITIONED  SQFT:i 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number:  MAU-3 

17,163 


jCatagory  Number: 

Construction: 

Use:  Occupancy  HRS:  Occupancy  Days: 

!  « 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP  0700-1800  M-F 

I _ _ _ 1 _ i - : 

!  Weeks  of  Winter:1 

32 

Weeks  of  Summer: 

20 

, .  . --- . :r-; . -- 

SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0:  ! 

0; 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24:  : 

24  ; 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

_ o 

REQ  STOP:  ” 

0 

18'  ! 

18 

18 

15 

18 

0 

INPUTS 


■  -  •;  ..5.'  '  ~  "■  . 


Motor  HP: 

7.50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

12,200 

CFM-CLG: 

0 

%OA: 

ioo%: 

%Area: 

10% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

rV»jsl: 'Ys Y.::.Yly . 

■ 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294. 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 

/ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC:| 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1799 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7780 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

BUS  ENERGY  CALCULATION  SUMMARY 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

‘System  Number: 

MAU-3  I 

kWfyr 


kWh/yr 


MBtu/vr 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  T 


Schedule  ST/SPj 

0.00 

21,372.77 

0.00 

OptST/SPj 

0.00 

1,642.82: 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

23,015.58 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

48.36 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

23,015.58 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

l  UMCS 

functn  UMCS  application  DO  AO  m  A 

t  .  .  IWATM'TC  DAIMTO  DATTWTC  DAI 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$813.00 

$272.00 


TOTAL: 


$1,433.00 


G-1800 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


Motor  HP: 
HP  Effic: 


Load  Factor: 


0.80 


CFM-HTG: 


0 


CFM-CLG: 


0 


_ %OA: _ 0% 

%Area:  24% 

CHILLER  CAP  (TONS):  0 

KW-TON:  000 


BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 


REQUIRED  PRESENT 
1HR/YR  HR/YR 


CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760; 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466 

CONSlMNTg;;:/^::^ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1801 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7780 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

CALCULATION  SUMMARY”  S 

System  Type: 

j20  | 

System  Name: 

]lnfrared  Radiant  Heaters 

System  Number: 

|  RAD-1  | 

v"kWH^rrSfH 

WSSMMMBSMi 

:.V  MH/yr 

Schedule  ST/SPj 

0.00 

1,794.02 

0.00; 

Opt  ST/SP' 

0.00; 

137.90 

_  -.. 

0.00; 

Duty  Cyclej 

o.oo: 

0.00| 

0.00 

Demand  Limit' 

0.00 

0.00! 

0.00 

Night  Setback 

0.00 

0.00 

168.90 

Sub  Total 

0.00j 

1,931.91 

168.90 

Economizer 

0.00 

0.00 

0.00; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

0.00; 

1,931.91 

168.901 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


:  !v  " 


TOTAL: 


$1,213.00 


$1,213.00 


G-1802 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7780 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:! 


CONDITIONED  SOFT:! 


System  Type:  20  _ 

System  Name:  Infrared  Radiant  Heaters 
System  Number:  RAD-2 _ 


ipu  | . g  . 

Catagory  Number:  Construction:  jUse:  Occupancy  HRS:  Occupancy  Days? 

13  METAL  PANEL  AND  CMU  iVEH  MAINT  SHOP  0700-1800  M-F 


Weeks  of  Winter: 

32i 

1 _ 

Weeks  of  Summer: 

20 

'  ,,  "  .+L,  ;si5  csS  s> 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  u 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

REQ  STOP: 

0 

18  ! 

18 

18 

15 

18 

0 

Hjgii 


Motor  HP: 


HP  Effic: 

0.65 

Load  Factor: 

0.80 

CFM-HTG: 

o" 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

16% 

CHILLER  CAP  (TONS): 

o“ 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

i 

880 

3,360 

HTG  HRS  ON:| 

1 ,408 

5,376 

H  1C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


HOAUHC: 

o 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC:; 

94300 

DDCH:' 

_ i _ 

40600 

OPT:; 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1803 


G-1804 


BUILDING  7802 

ADMINISTRATION  &  SUPPLY  BUILDING 


/ 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7802 

BUILDING  NAME: 

ADMIN  &  SUPPORT  BLDG 

Building  UA: 

4,669; 

CONDITIONED  SQFT:|  1 3,280 

. .  . ,..:;r  ,,  _ 

^yreMINf(>RMmQi 

il&Siffili 

777-77':  IS %\i-. 

System  Type:  1  ! 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR 

iSHlIS .  • 

S  i  i  MS  IWSKi 

miiAm 

mm 

Catagory  Number:  (Construction: 

Use: 

Occupancy  HRS:  (Occupancy  Days: 

3;BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600  jM-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDUI 

StmifZ 

,tv'Xv  .  w' 

SUN: 

MON: 

TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START:  0 

0 

0!  u 

0  0 

0 

0 

PRES  STOP:  24 

24: 

24 

24  24 

24 

24 

REQ  START:  0 

7 

7 

7  7 

7 

0 

REQ  STOP:  0 

16 

16 

16  16 

16 

___0 

INPUTS 


Motor  HP 

0.00 

HP  Effic 

0.00 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

963 

BLR  CAP  OUTPUT  (BTUH) 

770 

HOURS  CALCULATIONS 


«« '  r”,~  ;■  «•  «!  ft  ~  ^  /  f  V  '  • 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H  1C  HRS  ON: 

2,346 

8,760' 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

•  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NANIErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Type: 

1  “ 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR 

baggflKM fe‘Sr  ~v }  •  “•  kWh/yr  IS  ivx ,  i 

Schedule  ST/SP 

o.oo  .oo! 

MBtu/vr 


MH/vr 


0.00; 


Duty  Cycle 


0.00 


0.00 


0.00 


Demand  Limit 


0.00 


0.00 


0.00 


Night  Setback 


0.00 


0.00 


0.00 


Sub  Total 


0.00 


0.00 


0.00 


0.00 


Economizer 


0.00 


0.00 


Ventilation/Recirculation 


0.00 


0.00 


0.00 


0.00 


DDC  Control 


0.00 


0.00 


HW  OA  Reset 


0.00 


0.00 


0.00 


Chilled  Water  Reset 


0.01 


0.00 


0.00 


Condenser  Water  Reset 


0.00 


0.00 


0.00 


0.00 


Chiller  Demand  Limit 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


0.00 


4.00 


TOTAL 


0,00 


0.00 


0,011 


4.00 


UMCS  ; 

”  UMCS  APPLICATION 


FUNCTN 

NO. 


1 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


s:  v ‘  7k  : 


TOTAL: 


' " v  r  *  .i  <•  ■  t "“Kir ?  ®  ^  vs  ■s-*:* 

;  Kk:  k,, > .  K  :  :  ■  /  v::| 

AO  DI 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


0 

0 


0 

0 


0 

2 


0  2 


0 


3 

0 


COST 


$277.00 


$836.00 

$330.00 


$1,443.00 


G-1806 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 


BLDG:  7802 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:i 


4,669| 


CONDITIONED  SOFT: 


System  Type:|6 

System  Name:|Small  air  cooled  chiller 
System  Number:jCH-1 


13,280 


i  llll 

ai# 

lilif 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

!  3|BRICK  AND  CMU 

i  i 

jADMIN  &  SUPPLY 

:0700-1600 

M-F 

|  Weeks  of  Winter: 

32 

|  Weeks  of  Summer: 

20! 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  _ 

O1 

0 

0 

o; 

0 

_ 0 

0 

PRES  STOP:  " 

24 

24 

24 

24 

24  : 

24 

24 

REQ  START:  ^ 

0 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

16 

16 

16 

16  r~ 

_ 16 

0 

INPUTS 

f r-  r;  i'T~'  V\  fZ??  • 

0.00 

Motor  HP: 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

14 

KW-TON: 

HO 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

)UR$  CALCULATIONS 


REQUIRED  PRESENT 

Ihr/yr  Ihr/yr 


CLG  HRS  ON 

900 

i 

3,360 

HTG  HRS  ON 

!  1,440 

5,376 

H/C  HRS  ON 

2,346 

8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

CONSTANTS 


$$$&«££  iSRwM' a  ac  <  . . 

' :s’  ;  ■ 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1807 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


BLDG:  7802 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

wy&n V ' ;  ^  -  5  '  m.iA  Vi  **  ■■ '  '  ’  w*'***  n*  >  -i 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

6 

System  Name: 

Small  air  cooled  chiller  i 

System  Number: 

CH-t  | 

mans 


Schedule  ST/SP| 

0.00 

.oo; 

0.00; 

Opt  ST/SP 

0.00 

o.oo; 

0.00 

Duty  Cycle 

0.00 

o.oo! 

0.00 

Demand  Limit! 

i - i _ 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  :  I 


functn 
bsno.  v 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

^  v  ;•  -  . •  *  -  *  ~  ~  <■  -  -  - 

-  y  •  ,  '  .  V  ,  *  .  ■  •  -  .  *  *-'  :  ■  :: 

►  APPLICATION  DO  AO  DI  AI 


UMCS  application: 

■ ;  s  .  |  §  i 


AO  DI 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


POINTS  POINTS  POINTS  POINTS 


mrmem: 


TOTAL: 


'Ir  '  ?:  ff ' 

COST 


$386.00 


$664.00 

$281.00 

$150.00 

$1,481.00 


G-1808 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  7802 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA: 


4,669! 


CONDITIONED  SOFT:! 


13,280 


i 1 1  ^ mb 

System  Type:  19 

System  Name:  Fan  coil  unit 

System  Number:|FC-1 

i'  »  -  +-  t  ♦ 

Category  Number:  {Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3jBRICK  AND  CMU 

ADMIN  &  SUPPLY 

|0700-1600 

M-F 

Weeks  of  Winter: 

|  32 

Weeks  of  Summer: 

!  20; 

SYSTEM  OPERA 

TINGS< 

:hedui 

5£iW'- 

1 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT:  — — 

PRES  START: 

0 

o  ! 

0 

0 

0 

_ o; 

0: 

PRES  STOP: 

24  ! 

24  [ 

24 

24 

24 

, _ 24 

24 

REQ  START: 

0 

7  \ 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

~16 

o 

lNP^TT!v-"'-/r^ 

*  ~i  vi  T  ^ 

*>T5  V  Vf  !,  -  f 

VV'  .. 

Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

6,500 

CFM-CLG: 

6,500 

%OA: 

0% 

%Area: 

37% ; 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Hours  c/jiniii  ations 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

| 

CLG  HRS  ON: 

900; 

3,360 

HTG  HRS  ON: 

1,440; 

5,376: 

H  1C  HRS  ON:| 

2,346; 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CQNSTA 

.NTS 

'  .  :  "  . 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

1 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY: 


BLDG:  7802 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


«s  * jg  « .  •;:«*  <*?*««*  w  f!  i-  !«*  a 


System  Type: 

jl9 

System  Name: 

[Fan  coil  unit 

System  Number: 

F0-1 _ i 

mm  i 

MBtu/vr  MH/yr 

Schedule  ST/SP 

0.00 

5,531.24; 

0.00 

Opt  ST/SP 

0.00 

263.04; 

0.00 

Duty  Cycle 

0.00 

0.00! 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

9,421.54 

160.83 

Sub  Total 

0.00 

15,215.82 

160.83; 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL 

0.00 

15,215.82) 

160.83 

0.00 

«•; 

JS.fi 

FUNCTN 
NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


liliJS 


PLICATION 


DO  AO  D1  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


20  Scheduled  start/stop  control 


1 


1 


$1,213.00 


Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 


Unitary  Equip 


$1,213.00 


G-1810 


INPUTS 


Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 

—  %Area: 

CHILLER  CAP  (TONS): 
“  ~  KW-TON: 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


HTG  HRS  ON:,  1,440; _ 5,376 

H/C  HRS  ON:'  2,346 _ 6,760 


CLG  HRS  SAVED: 

2,460 

! 

HTG  HRS  SAVED: 

3,936; 

C/H  HRS  SAVED:! 

6,414 

cousrmts 

v  ■« '  : - .« • 

,-v  4- 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC:i 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH:; 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1811 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY: 


BLDG: 


jSystem  Type: 
System  Name: 
jSystem  Number: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


|Hot  water  radiation  pump 
[RAD-1 


Schedule  ST  ISP 

0.00 

2,669.32 

0.00 

OptST/SP 

o.oo; 

206.851 

o.oo: 

Duty  Cycle 

;  o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

2,876.17 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time,  I 
and  Safety  Alarms 


2,876.17, 


23  Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

■lllnril®'  _  ' 

.ATION  DO  AO  DI  AI  COST 

POINTS  POINTS  POINTS  POINTS 


$570.00 


TOTAL: 


$570.00 


G-1812 


BUILDING  7804 

ENLISTED  PERSONNEL  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7804  BUILDING  NAMI 

j  Building  UA: _ 2,454; 

System  Type: !1 5  _ 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:[AHU-1 _ 


BUILDING  NAME:  ENL  PERS  DIN 
2,454  CONDITIONEC 


CONDITIONED  SOFT: _ 


.  'W.  & 

.  .. . 


Catagory  Number:  Construction: 

lljBRICK  AND  CMU 

| _ Weeks  of  Winter: | _ 

Weeks  of  Summer:! 


(Use:  ^  Occupancy  HRS: 

iMESS  HALL  -  DINING  AREA  10600-2000 


S:  Occupancy  Days: 

M-F;  SAT-SUN 


5TEMOPER/ 

wNesc 

Hiifi 

Mmgk 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0  __ 

o  ; 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

_ 24  _ 

24 

REQ  START: 

6  L 

5 

5 

5 

5 

_ 

6 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

, . .  ,,  :r:~'  ^ r-; .t'h;1  ^ 

INPUTS 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

7,000 

CFM-CLG: 

7,000 

%OA: 

30% 

%Area: 

35% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH):  _ _ 0 

BLR  CAP  OUTPUT  (BTUH):  _ 0 


HOAUHC: 

28.4 

HOAUH: 

45.6 

COAUHC: 

0.000623 

COAUC: 

0.00165 

HOAOHC: 

33.9 

HOAOH: 

54.4 

COAOHC: 

0.0006483 

COAOC: 

0.00171 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000208 

ECHC: 

0.0000788 

NSUCHC: 

0.000261 

NSUCC: 

0.000691 

DDCCHC: 

0.00018 

DDCCC: 

0.000476 

NSC: 

57200 

DDCH: 

22500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1813 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG: 

fPSS 


BUILDING  NAME:  ENL  PERS  DIN 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1  j 

MStu&r  MH/jtr 

Schedule  ST/SP 

O.OOj 

9,579.22: 

115.06 

OptST/SP 

0.00| 

1,115.34; 

0.00 

;  Duty  Cycle* 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

3,524.80 

49.13! 

Sub  Total 

7.46 

14,219.37 

164.19 

Economizer 

0.00 

3,767.82! 

0.00 

Ventilation/Recirculation 

0.00 

399.03; 

18.19 

DDC  Control 

0.00 

8,606.70 

19.33 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

£  /J  ■ 

7,46 

26,992.92] 

201.71!  3.00 

mm  TYPICAL  system  point  and  cost  summary 


DO  AO  DI 

POINTS  POINTS  POINTS  POINTS 


lglffCOST: 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback- AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


0 


2 

1 


0 

0 


1 


3 

0 


TOTAL:  1  3  0 


$348.00 


$1,097.00 

$272.00 

$399.00 


$2,116.00 


G-1814 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7804 


BUILDING  NAME:  ENL  PERS  DIN 


2,454i 


CONDITIONED  SQFT:| 


13,493 


_ i  i - 

System  Type:|l5 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

lYPlCACiUlLDii 

s 

format.. 

WMBMmammKmmmmm. 

iCatagory  Number: 

(Construction: 

Use: 

Occupancy  HRS:  jOccupancy  Days: 

l - - - — - 

11 

(BRICK  AND  CMU 

iMESS  HALL  -  DINING  AREA  (0600-2000  !M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

|  Weeks  of  Summer: 

20 

TING 

SCHEPUl 

— 

E 

SUN 

MON: 

TUE: 

WED:  THUR: 

FRI:  SAT: 

PRES  START: 

0  0 

0 

0  0 

0  0 

PRES  STOP: 

24  24 

24 

24  24 

24  24 

REQ  START: 

e 

5 

5 

5  5 

5  6 

REQ  STOP: 

24  24' 

24 

24  24 

24  24 

INPUTS 

CONSTANTS 

Motor  HP:  5.00 

HOAUHC: 

28.4 

HP  Effic: 

0.82 

HOAUH: 

45.6 

Load  Factor: 

0.80 

COAUHC: 

0.000623 

CFM-HTG: 

7,250 

COAUC: 

0.00165 

CFM-CLG: 

7,250 

HOAOHC: 

33.9 

%OA: 

30% 

HOAOH: 

54.4 

%Area: 

35% 

COAOHC: 

0.0006483 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00171 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000208 

:  ECHC: 

_ _ i _ 

0.0000788 

NSUCHC: 

0.000261 

hourscalculations 

NSUCC: 

0.000691 

nnrcHC- 

0.00018 

REQUIRED  PRESENT 

HR/YR  HR/YR 

UL/vvrlv* 

DDCCC: 

0.000476 

CLG  HRS  ON:; 

2,620|  3,360 

NSC: 

i - - - - - 

57200 

HTG  HRS  ON: 

4,192  5,376 

DDCH: 

22500 

H/C  HRS  ON: 

6,831  8,760 

OPT:! 

305 

CHWR:; 

17.5 

CLG  HRS  SAVED: 

740 

CNWR: 

0 

HTG  HRS  SAVED: 

1,184 

OAR: 

5.67 

C/H  HRS  SAVED: 

1,929 

’  .j 

G-1815 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  7804 

3Sj 


BUILDING  NAME:  ENL  PERS  DIN 

ENEI^PS®^l!ATIONStiMMAR¥ 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

kHU-2 

zimymim 

wmmmrnim  , 

iifeh; NMIyr  .'V&"  'i 

Schedule  ST/SP: 

0.00 

9,669.36! 

119.17 

OptST/SP 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00; 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

3,650.69 

49.13 

Sub  Total 

7.46 

14,435.40 

168.30 

Economizer 

0.00 

3,902.39 

0.00 

Ventilation/Recirculation 

0.00 

413.28 

18.84 

DDC  Control 

0.00 

8,914.08 

19.33 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

i 

3.00 

TOTAL 

>  v-:; .  7.46, 

27,665.15 

206.47) 

• 

?  \  N  . .  ' 

■  :  .;,l-  s,  i  :  4--,:  .  . 


27 

33 

36 


Hf Siji'p 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

. :  . 

TOTAL: 


0 

0 


2 

1 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


1  3  0  6  $2,116.00 


G-1816 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7804 


BUILDING  NAME:  ENL  PERS  DIN 


Building  UA: 


2,454 


CONDITIONED  SOFT: 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

13,493 


Catagory  Number: 

Construction: 

jUse: 

Occupancy  HRS: 

Occupancy  Days: 

11 

BRICK  AND  CMU 

MESS  HALL  -  DINING  AREA 

0600-2000 

M-F;  SAT-SUN 

Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

2°; 

SUN:  MON:  TUE:  WED:  THUR: 


FRI: 


SAT:’ 


PRES  START: 

Oi 

o!  ! 

oi  r 

o!  L 

oi  r 

0 

PRES  STOP: 

. 24 

24  ; 

24'  [_ 

24!  j 

24  1 

24 

REQ  START: 

o'  ! 

0,  L 

o  L 

o!  L 

o:  l 

0i 

REQ  STOP: 

i _ 24  | 

! _ 24  r 

24!  L 

24:  r 

24  r 

24 

il  1 11  Hill 


Motor  HP: 

¥  *  0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

a 

|  %OA: 

o%; 

|  %Area: 

17% 

CHILLER  CAP  (TONS):|  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

8,625,000' 

BLR  CAP  OUTPUT  (BTUH): 

6,900,000 

REQUIRED 

PRESENT 

HR/YR 

HRIYR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC: 

28.4 

! 

HOAUH: 

45.6 

COAUHC: 

0.000623: 

COAUC: 

0.00165 

HOAOHC: 

33.9; 

HOAOH: 

54.4 

COAOHC: 

0.0006483 

COAOC: 

0.00171 

DC  DUTY: 

0.17 

DC  DEMAND: 


0.17 


ECC: 

0.000208 

.  .  ..: 

ECHC: 

0.0000788 

NSUCHC: 

0.000261| 

NSUCC: 

0.000691 

DDCCHC: 

0.00018 

DDCCC: 

0.000476 

NSC: 

57200 

DDCH: 

22500: 

OPT: 

305, 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 


PREPARED  BY 


1406-001 

09-Dec-95 

JM/AJN 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  7804 


BUILDING  NAME:  ENL  PERS  DIN 


Building  UA:j 


2,454; 


CONDITIONED  SOFT: 


13,493 


System  Type:  6 


System  NameijSmall  air  cooled  chiller 


System  Number:  CH-1 


Category  Number: 

Construction:  Use:  Occupancy  HRS: 

Occupancy  Days: 

11 

BRICK  AND  CMU  MESS  HALL  -  DINING  AREA  0600-2000 

M-F;  SAT-SUN 

Weeks  of  Winter:! 

1 

32; 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN: . MON: .  TUE: 

PRES  START:  i  0  i  0  !  0 


PRES  STOP 
REQ  START: 
REQ  STOP 


WED:  THUR: 

0  0 


FRI: 


SAT: 


24  L 

24 

24 

24 

24 

24; 

24 

6.  L 

5  j _ 

5 

5 

5 

5  L 

6 

24:  ; 

24  r 

24 

24 

24 

24 

24 

Inputs 


Motor  HP: 
HP  EfficT 
Load  Factor: 


CFM-HTG: 

CFM-CLG: 

%OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


5.00 

082 

080 

0 

0 

”0% 

0% 

~74 

1.10 

~0_ 

0 


HOURS  CALCULATIONS 

lliill  §  M:  .  \. 

j 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

|  2,620  3,360 

HTG  HRS  ON 

4,192  5,376 

H/C  HRS  ON 

6,831  8,760 

CLG  HRS  SAVED 

740 

HTG  HRS  SAVED 

1 , 1 84 

C/H  HRS  SAVED 

1,929 

CONSTANTS 

'V 

HOAUHC: 

28.4 

HOAUH: 

45.6 

COAUHC: 

0.000623 

COAUC: 

0.00165 

HOAOHC: 

33.9 

HOAOH: 

54.4 

COAOHC: 

0.0006483 

COAOC: 

0.00171 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000208 

ECHC: 

0.0000788 

NSUCHC: 

0.000261 

NSUCC: 

0.000691 

DDCCHC: 

0.00018 

DDCCC: 

0.000476 

NSC: 

57200 

DDCH: 

22500 

OPT: 

305 

CHWR:; 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1819 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  7804 


System  Type: 
System  Name: 
System  Number: 


JBUILDING  NAME:  ENL  PERS  DIN 


jSmall  air  cooled  chiller 
iCH-1 


Hill 

SI 

1 :  MBtu/yr  gfl 

MH/yr 

Schedule  ST/SP| 

o.ooj 

2,706  08 

0.00 

OptST/SP 

0.00 

1,115.34! 

0.00 

Duty  Cycle* 

0.00 

0.00 

0.00 

Demand  Limit 

2.801 

_ _ i _ 

o.ooi 

0.00 

Night  Setback1 

o.ooj 

0.00 

0.00 

Sub  Total 

2.80 

3,821.42 

0.00 

Economizer 

0.00 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

_ HWOA  Reset 

Chilled  Water  JReset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  1 


0.00 

1,291.50 

0.00 

0.00 


5,112.921 


- 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


LICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


TOTAL: 


$386.00 


$664.00 

$281.00 

$150.00 

$1,481.00 


G-1820 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  7804 


BUILDING  NAME:  ENL  PERS  DIN 


Building  UA:j 


2,454 


CONDITIONED  SOFT: 


13,493 


System  Type:|5 


System  Name:jSteam  to  hot  water  converter 


System  Number:|CV-1 


Jpi'; 

Catagory  Number:  Construction: 

Use:  Occupancy  HRS: 

Occupancy  Days: 

lljBRICK  AND  CMU 

MESS  HALL  -  DINING  AREA  0600-2000 

M-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


§YSTlM^PERAflN6SCHEDUL£ 


SUN:  MON: 

TUE: 

WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0  0 

0 

0 

o: 

o1  i  o 

PRES  STOP:  24  24 

24 

24 

_ 24- 

24  24 

REQ  START:  6  5  _ 

5 

5 

51 

5  !  6 

REQ  STOP:  24  24 

24 

_ 24 

24 

24  !  24 

INPUTS 

CONSTANTS 

t  • 

Motor  HP: 

1.50 

HOAUHC: 

28.4 

HP  Effic: 

0.74 

HOAUH: 

45.6 

Load  Factor: 

0.80 

COAUHC: 

•  0.000623 

CFM-HTG: 

0 

COAUC: 

0.00165 

CFM-CLG: 

~  6 

HOAOHC: 

33.9 

%OA: 

0% 

HOAOH: 

54.4 

%Area: 

17% 

COAOHC: 

0.0006483 

CHILLER  CAP  (TONS): 

”"o 

COAOC: 

0.00171 

KW-TON: 

odd 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 


2,200,000 


DC  DEMAND: 


BLR  CAP  OUTPUT  (BTUH): 


2,200,000 


ECC: 


ECHC: 


NSUCHC: 


HOURS  CALCULATIONS 


NSUCC: 


REQUIRED  PRESENT 


DDCCHC: 


DDCCC: 


CLG  HRS  SAVED: 

740 

HTG  HRS  SAVED: 

1,184 

C/H  HRS  SAVED: 

1,929 

CHWR: 


CNWR: 


OAR: 


0.17 


0.000208 


0.0000788 


0.000261 


0.000691 


0.00018 


0.000476 


CLG  HRS  ON: 

2,620 

3,360 

NSC: 

57200 

HTG  HRS  ON: 

4,192 

5,376 

DDCH: 

22500 

H/C  HRS  ON: 

6,831 

8,760 

OPT: 

305 

17.5 

0 


5.67 


G-1821 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN 


BLDG:  7804 


____  BUILDING  NAME:  ENLPERSDIN 


System  Type: 

15  j 

System  Name: 

jSteam  to  hot  water  converter 

System  Number: 

jCV-1  i 

Schedule  ST/S P 

opt  st/sp! 

Duty  Cycle 

_ Demand  Limit; 

Night  Setback' 

_ Sub  Total _ [_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset” 
Chilled  Water  Reset 
!  Condenser  Water  Reset 

l  Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


Mm 


1 ,432.32| 
368.97 
0.00 
0.00 
0.00 
1,801.29 
000 
0.00 
0.00  ‘ 
0.00 
0.00 
0.00 
0.00 


1,801.29 


MH/yr 


\  UMCS  ;;  \  ; 

:  NO.  • 


8 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

5  APPLICATION  Jg  DO  AO  m  IMS  A 


g m2 

Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


SilSIill# 


TOTAL: 


,  do  M 

POINTS  POINTS  POINTS  POINTS'  : 


fSGfcSST^ 


$386.00 


$1,109.00 


$1,495.00 


G-1822 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN 


BLDG:  7804 


BUILDING  NAME:  ENL  PERS  DIN 


Building  UA: 


CONDITIONED  SOFT:; 


System  Type:  16 _ 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:  HV-1 


Catagory  Number:  Construction: 

12IBRICK  AND  CMU 


Use: 


1 - 

j 

Weeks  of  Winter: 

32 

j 

Weeks  of  Summer: 

20 

. -V..  '^.4^  ' 

'  .  -  ■  •’ 


s  j  5 


Occupancy  HRS:  jOccupancy  Days: 


IMESS  HALL  -  KITCHEN  ARE'0500-2400 


M-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  r,  0 

0 

i _ 0 

0 

0 

0 

i  o 

PRES  STOP: 

24 

24 

24 

24 

24 :  , 

24 

24 

REQ  START: 

6 

5 

i  5 

5 

5:  _ 

5: 

6 

REQ  STOP: 

!  24 

24 

24 

_ 24 

24 

24 

24 

Motor  HP:  5  00 

HP  Effic: _ 082 

Load  Factor:  0.80 

CFM-HTG:  11.400 

CFM-CLG:  0 

%oaT  ioo% 

%Area:  20% 

CHILLER  CAP  (TONS):  0 

KW-TON:  0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 


Required  present 

HR/YR  iHR/YR 

CLG  HRS  ON:  2,620  3,360 

HTG  HRS  ON:|  4,192  5,376 

H/C  HRS  ON:'  6,831  8,760 


| 

CLG  HRS  SAVED: 

740 

j 

HTG  HRS  SAVED: 

1,184. 

C/H  HRS  SAVED:; 

1,929 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.00000209 

DDCCC 

0.00000552 

NSC 

992000 

DDCH 

9640 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-1823 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN 


BLDG:  7804  BUILDING  NAME:  ENL  PERS  DIN 


as. 


System  Type:  16  j 

System  Name:  !Heating  and  Ventilating  Unit 

System  Number:  HV-1 

IBUSit 

mmwsm 

MBtu/yr  MHfitt 

Schedule  ST/SP 

0.00 

4,329.73; 

0.00 

OptST/SP 

0.00 

1,11 5.34| 

o.oo; 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

o.oo: 

o.oo; 

0.00 

Night  Setback; 

0.00 

0.00 

486.87 

Sub  Total 

o.oo; 

5,445.07 

486.87; 

Economizer 

0.00; 

0.00 

0.00 

Ventilation/Recirculation 


DDC  Control 


HW  OA  Reset 


Chilled  Water  Reset 


Condenser  Water  Reset 


Chiller  Demand  Limit 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_  and  Safety  Alarms 


TOTAL 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00! 


5,445.071 


0.00 


4.73 


0.00 


0.00 


0.00 


0.00 


491.60 


3.00 


3.00 


30 

33 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

w,^^ATT°N  DO  AO  DI  AI  COST 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


TO 


TOTAL: 


1 


0 

0 


0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


G-1824 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  7804 


Building  UA: 


BUILDING  NAME:  ENL  PERS  DIN 

2,454;  ;  CONDITIONED  SOFT: 


- - ^ 

System  Type:tl6  _ 

System  Name:jHeating  and  Ventilating  Unit _ 

System  Number:jHV-2  _ j 


. . . . . . . pr  . 

Catagory  Number:  |Construction: _ |Use: _ jOccupancy  HRS: 

12|BRICK  AND  CMU  IMESS  HALL  -  KITCHEN  ARE  0500-2400 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

STEM  OPERA] 

pn 

sheduj. 

§pl 

WED: 

.-y&. 

v  'X'\ru 

SUN: 

MON: 

TUE: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0  ! 

0 

0 

PRES  STOP:  j_ 

24 

24! 

24 

~^4 

24 

24; 

24 

REQ  START:  [ 

6 

5 

5 

5 

5  r 

5  : 

6 

REQ  STOP:  [ 

24 

24 

24 

24 

24! 

24  [ 

24 

jOccupancy  Days: 
M-F;  SAT-SUN 


INPUTS 

**>  T5'"'” '  ■ 

i*  * 

Motor  HP 

,  1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

3,600 

CFM-CLG 

0 

%OA 

100% 

%Area 

10% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

;  BLR  CAP  OUTPUT  (BTUH) 

0 

HOAUHC: 

HOAUH: 

coauhcT 

COAUC: 

HOAOHC: 

HOAOH: 

COAOHC: 

COAOC: 
DC  DUTY: 
DC  DEMAND: 
ECC: 
ECHC: 
NSUCHC: 
NSUCC: 


0 
I 0 

”~0 

0 

0 

0 

0 

0 

0.17 

“017 

0 

0 

0 

0 


^HR/YR  HR/YR 

DDCCC:  0.00000552 

CLG  HRS  ON:  2,620  3,360 

NSC:  992000 

HTG  HRS  ON:j  4,192  5,376 

DDCH:  9640 

H/C  HRS  ON:]  6,831  8,760 

OPT:  305 

CHWR:  17.5 

CLG  HRS  SAVED:  740 

CNWR:  0 

HTG  HRS  SAVED:  1,184 

'  OAR:  5.67 

C/H  HRS  SAVED:  1,929  - — - - 

G-1825 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN 


BLDG: 

7804 

j  g|  |  |  H  I 

ssnais 

BUILDING  NAME:  ENL  PERS  DIN 

3Y  CALCULATION  SUMMARY 

System  Type: 

i16 

! 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

IHV-2 

! 

liiiii  i 

fmmigmam 

MBtu/yr  MH/yr  | 

Schedule  ST  ISP 

0.00 

1,432.32! 

0.00 

Opt  ST/SP; 

o.oo! 

368.97! 

0.00; 

Duty  Cycle1 

0.00 

0.00 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00; 

Night  Setback 

0.00 

o.oo; 

243.44; 

Sub  Total 

0.00 

1,801.29 

243.44 

Economizer 

0.00 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00; 

0.00 

DDC  Control 

0.00 

0.00 

2.37 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

o.oo 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


3.00 


iio 

:TOTAL;:-4rf:;::i:r: 

1,801.29! 

245.80) 

"V-  : 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


"'"t1  ‘  *  '  ‘  'v "  ' 

COST 

•  -  ■  • 

$348.00 


0 

0 


3 

0 


$813.00 

$272.00 


TOTAL:  12  0 

-  v ,  •  w . 


$1,433.00 


G-1826 


BUILDING  7806 
BN  HQ  BUILDING 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW/AJN 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7806 


Building  UA:j 


BUILDING  NAME:  BN  HQ  BLDG 

"37214  '  CONDITIONED  SOFT: 


System  Type:|l5 _ 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:  AHU-1 


Use: 

BATTALION 


Catagory  Number:  jConstruction: 

7IBRICK  AND  CMU 


Occupancy  HRS:  Occupancy  Days: 

10700-1800  ]M-F;  SAT 


i 

Weeks  of  Winter: 

32 

L _ „ 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  S 
SUN: 

CHEDUI 

MON: 

Pllllii 

TUE:  WED: 

THUR: 

FRI: 

' 

SAT: 

•'**  7. . 

PRES  START:  0 

0 

o 

o 

0 

0; 

0 

PRES  STOP:  24 

24 

24  24 

24 

24 

24; 

REQ  START:  0 

5 

5  5 

5 

i  o 

REQ  STOP:  0 

20 

20  20 

20 

20 

0 

INPUTS  t  . 

l  l -  .  ■'  ■ 

CONI 

1 

£ 

fiS 

/ 

Motor  HP: 

3.00 

HOAUHC: 

16.2 

HP  Effic: 

0.79 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

6,400 

COAUC: 

0.00068 

CFM-CLG: 

6,400 

HOAOHC: 

33.3 

%OA: 

~  "  0% 

- 

HOAOH: 

53.5 

%Area: 

32%^ 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

i 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

HR/YR  HR/YR 


CLG  HRS  ON:; 

1,500 

3,360 

HTG  HRS  ON: 

2,400 

5,376; 

H/C  HRS  ON: 

3,911 

8,760 

CLG  HRS  SAVED: 

1,860 

HTG  HRS  SAVED: 

2,976 

C/H  HRS  SAVED: 

4,849 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1827 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/CWW/AJN 


BLDG:  7806 

BUILDING  NAME:  BN  HQ  BLDG 

wmamm wMmrnmmmrn 

_  ,n.  ■ 

«Y  1  ;> 

System  Type: 

15  | 

System  Name: 

Small  Single  Zone  air  handling  unit 

{System  Number: 

{AHU-1 

mi mmsM 

KrlttBtu&r:  11  8 

I 

IH/vr 

Schedule  ST/SP 

0.00 

10,990.08 

0.00 

Opt  ST/SP 

0.00; 

691.23 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

4.62 

0.00 

0.00 

Night  Setback 

0.00 

29,204.34 

37.64 

Sub  Total 

4.62 

40,885.65 

37.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

5,831.66 

30.96 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

4.62; 

46,717.30! 

68.60 

V  3.00 

\  UMCS  *  I 

FUNCTNJ  UMCS  APPLICATION 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


2 

1 


0 


1 


3 

0 


^  .  TOTAL:  1  3  -  0  '  >  ;  :  6 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1828 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7806 


Building  UA:| 


psiiiais 


BUILDING  NAME:  BN  HQ  BLDG 

1.214:  I  CONDITIONED  SOFT: 


1406-001 

16-Sep-95 

JM/CWW/AJN 


13,493 


System  Type:[15 _ _ 

System  Name:jSmalt  Single  Zone  air  handling  unit 
System  Number:  AHU-2  _ 


HH 

^|fgtl«  j  (I 

M 

ICatagory  Number:  Construction: 

1 

7IBRICK  AND  CMU 

L - - - - - - - 

Weeks  of  Winter:] 

32 

Weeks  of  Summer:! 

20 

|Use: 
IBATTALION 


lOccupancy  HRS: 

10700-1800 


Occupancy  Days: 
|M-F;  SAT 


PRES  START: 

0 

0 

0 

!  0 

0 

0 

PRES  STOP: 

1  24 

24 

24 

24  i 

24 

24 

REQ  START: 

0  ! 

_ 5  _ 

5 

5 

5:  ; 

5 

REQ  STOP: 

;  o  1 

To  “ 

20 

20; 

j  20;  i 

20 

fflUii 


mms 


Motor  HP: 
HP  EfficT 
Load  Factor: 
“  CFM-HTG7 

”  CFM-CLG: 

%oa7 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH):; 
BLR  CAP  OUTPUT  (BTUH)T 


3.00 


REQUIRED  PRESENT 


j — 

CLG  HRS  ON: 

1,500 

3,360 

i — 

HTG  HRS  ON: 

2,400 

5,376 

! — 

H/C  HRS  ON: 

3,911 

8,760 

i 

CLG  HRS  SAVED: 

1,860 

HTG  HRS  SAVED:; 

2,976 

f — 

i _ 

C/H  HRS  SAVED: 

4,849 

CON3TANIS 

HOAUHC: 

1.6.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

i  NSC: 

36600 

DDCH: 

!  - ’ 

30100 

OPT: 

305 

!  CHWR: 

17.5 

!  CNWR: 

0 

OAR: 

5.67 

G-1829 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW/AJN 


BLDG:  7806 


mm 

System  Type:  _  |15 _ 

System  Name:  jSmall  Single  Zone  air  handling  unit 

System  Number:  ^AHU-2 


BUILDING  NAME:  BN  HQ  BLDG 

S®«mCULATION  SUMMARY  ~ 


Schedule  ST/SPi 
Opt  ST/SPh 
Duty  Cycle| 
Demand  Limit 
Night  Setback1 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  T 


i^BS 

V  kWh/vr 

tWWyr 

0.00; 

10,990.08 

o.oo; 

0.00 

691.23 

o.oo; 

0.00 

0.00; 

o.oo; 

4.62 

o.oo; 

0.00 

0.00 

30,116.97 

37.64 

4.62 

41,798.28 

37.64 

o.oo: 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6,013.90 

30.96 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

47,812.18 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


wl*  .  T< 


DO  AO  DI  A1 

POINTS  POINTS  POINTS  POINTS 


TOTAL: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1830 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

JM/CWW/AJN 


BLDG:  7806 


BUILDING  NAME:  BN  HQ  BLDG 


mgmmmmim 

-  -  *  ■" v -  '■  - 

8§H  1  Ci&i 

Catagory  Number  (Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

10700-1800 

. . i _ 

M-F;  SAT 

Weeks  of  Winter: ! 

32 

Weeks  of  Summer: 

20 

i&SfEMOPEft 

»*INGS< 

SUN: 

WSKME1W 

MON:  TUE:  WED: 

THUR: 

”SAT: 

PRES  START: 

1  o 

o  !  o; 

O: 

0 

i  0 

0 

PRES  STOP: 

!  24 

24  !  24; 

24 

24 

24 

24 

REQ  START: 

!  o. 

5;  ;  5 

!  5 

5 

!  5| 

0 

REQ  STOP: 

1 _ o; 

0 

CM 

O 

CM 

20| 

i  20; 

i _ 2a 

0: 

Load  Factor:!  080 


CFM-HTG:' _ 0 


CFM-CLG:| _ Oj 


%OA: 

wi 

o%! 

%Area: 

36% 

CHILLER  CAP  (TONS): 

0| 

KW-TON: 

o.ooj 

BLR  CAP  INPUT  (BTUH): 

1,023,000 

BLR  CAP  OUTPUT  (BTUH): 

818,400 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,500 

3,360 

HTG  HRS  ON: 

2,400 

5,376 

H/C  HRS  ON: 

3,911 

8,760 

CLG  HRS  SAVED: 

1,860 

HTG  HRS  SAVED: 

2,976 

C/H  HRS  SAVED: 

4,849 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY:; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

- 1 

DDCCC: 

0.00061 6| 

NSC: 

36600; 

DDCH: 

30100 

OPT: 

305; 

CHWR: 

17.5 

CNWR: 

9 

OAR: 

5.67 

G-1831 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  JM/CWW/AJN 


BLDG:  7806 


BUILDING  NAME:  BN  HQ  BLDG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW/AJN 


BLDG:  7806  BUILDING  NAME:  BN  HQ  BLDG 

Building  UA?  3,214;  CONDITIONED  SOFT:!  13,493 

Hi  '  :• _ U  | _ .  !  | _ _ £1  IP  *  sa  *?■  -  •: .  ; 

System  Type:  6  _ ____ 

System  Name:  Small  air  cooled  chiller _  , 

System  Number:|CH-1  _  j 


Catagory  Number:  (Construction: 

7  BRICK  AND  CMU 


j-** mmm mmm  mimemm 'm«si«sk  sbsm© 

(Use:  Occupancy  HRS:  Occupancy  Days: 

(BATTALION  10700-1800  M-F;  SAT 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20; 

:<  r 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

i  o 

0 

0 

0 

PRES  STOP: 

24 

24 

24: 

i  24 

24! 

24 

24 

REQ  START: 

1  0 

~  5 

5 

5 

5 

5 

0 

REQ  STOP: 

0 

20 

20 

20 

20 

20 

0 

'  a,v  \ 


WjML  '  -  < 


Motor  HP 
HP  Effic 
Load  Factor 
CFM-HTG 
CFM-CLG 
%OA 
%Area 

CHILLER  CAP  (TONS) 
KW-TON 
BLRCA  PllN  P  UT(BTUH) 
BLR  CAP  OUTPUT  (BTUH) 


nqn$ 

"required  present 


CLG  HRS  ON: 

1,500 

3,360 

HTG  HRS  ON: 

2,400 

5,37? 

H/C  HRS  ON: 

3,911 

8,760 

CLG  HRS  SAVED: 

1,860 

HTG  HRS  SAVED: 

2,976 

C/H  HRS  SAVED: 

4,849 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

6 

OAR: 

5.67 

G-1833 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW/AJN 


BLDG:  7806 


BUILDING  NAME:  BN  HQ  BLDG 


System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

i 

System  Number: 

CH-1 

i 

Sp ;sr;N 

5  . 


Schedule  ST/SP| 
“  OptST/SP 

Duty  Cycle; 

_ Demand  Limit 

Night  Setback 

Sub  Total _ |_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

•  '  TOTAL  *4 


0.00 

6,801.76; 

o.oo; 

o.oo; 

1,115.34: 

0.00 

o.ooj 

o.oo; 

0.00 

2.80 

0.00 

o.oo; 

0.00 

0.00 

0.00 

2.80 

7,917.11! 

0.00 

o.oo: 

o.oo; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1,291.50 

0.00 

0.00 

0.00 

0.00 

62.10 

0.00 

0.00 

64,901 

9,208.61  j|<| 

'^:A  OMi. 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


>  .  - 

CATOS 

iSSffA 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


jjppS?  ?  "7| 


TOTAL: 


DO  AO  DI  AI 

POINTS '  ■'-®lOTS"^foMW7rp6lllrei: 


2  0  3  2 

"  :  :  -/:  : ,  v  ■  ■:  •  ■  ' 


70SS. 


ICOST 


$386.00 


$664.00 

$281.00 

$150.00 

$1,481.00 


G-1834 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW/AJN 


inputs 

Motor  HP 

0.00 

HP  Effic 

0.00 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

36% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

830,000 

BLR  CAP  OUTPUT  (BTUH) 

830,000 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON: 

1,500; 

3,360 

HTG  HRS  ON: 

2,400 

5,376; 

H/C  HRS  ON: 

3,911 

8,760 

CLG  HRS  SAVED: 

1,860 

HTG  HRS  SAVED: 

2,976 

C/H  HRS  SAVED: 

4,849 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

j 

NSUCC: 

0.00249 

; 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

i 

NSC: 

36600 

j 

DDCH: 

30100 

OPT: 

305 

( 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1835 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW/AJN 


BLDG:  7806 

BUILDING  NAME:  BN  HQ  BLDG 

S^iKGYcAEtaJOaiON  SUMMARY  ~  T 

-  -  . 

System  Type: 

5 

i 

System  Name: 

Steam  to  hot  water  converter 

i 

System  Number: 

CV-1 

i 

Schedule  ST/SP 

0.00 

_ _ _ 1 _ 

.00: 

0.00 

Opt  ST/SP 

0.00 

o.oo; 

0.00  i 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

4.71 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

0.00 

0.00 

Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

1 

0 

1 

0 

$386.00 

Hot  water  reset  -  STM-HW 

Converter 

0 

1 

0 

3 

$1,109.00 

Plata®# 


TOTAL: 


1  '  1  .  1 


$1,495.00 


G-1836 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW/AJN 


BLDG:  7806 


BUILDING  NAME:  BN  HQ  BLDG 


Building  UA: 


CONDITIONED  SOFT: _ 13,493 


System  Type: '25 

System  Name:Hot  water  radiation  pump 
System  Number:|RAD-1 


Catagory  Number:  jConstruction: 

7|BRICK  AND  CM  U 


Use:  |Occupancy  HRS:  Occupancy  Days: 

BATTALION  i0700-1800  iM-F;  SAT 


Weeks  of  Winter: 
Weeks  of  Summer: 


assess  *  "  v* 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

5 

5 

5 

5 

5 

0 

REQ  STOP: 

_ 0 

20 

20: 

20 

20 

20 

0 

Inputs 

Motor  HP 

0.75 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%oa 

0% 

%Area 

36% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

1,500 

3,360 

HTG  HRS  ON: 

2,400 

5,376 

H/C  HRS  ON: 

3,911 

8,760 

CLG  HRS  SAVED: 

1,860 

“HTG  HRS  SAVED:  ~ 

2,976 

C/H  HRS  SAVED: 

4,849 

CONSTANTS 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

i  OAR: 

5.67 

G-1837 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW/AJN 


BLDG:  7806 


BUILDING  NAME:  BN  HQ  BLDG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

|25  ; 

System  Name: 

|Hot  water  radiation  pump 

ISystem  Number: 

RAD-1 

SISpMS r-f 

gggffj; 

MBtM/yr  1  MWyt 

1 

Schedule  ST/SP 

0.00; 

2,018.27 

0.00 

Opt  ST/SP 

0.00; 

206.85 

0.00 

Duty  Cycle; 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

2,225.11 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

/ 

3.00 

TOTAL 

o.oo)  • 

2,225,1 1 i ; 

0.00!  ■:/V-  ^V-r, 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


j;: 

\n  ?  ^  *-v  sc*  •: 


>vv.ar4g 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

TOTAL: 


$570.00 


$570.00 


G-1838 


BUILDING  7808 

ADMINISTRATION  &  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM-AMS 


BLDG:  7808 


Building  UA: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

L669j  i  CONDITIONED  SQFT:i  13,280 


System  Type^l _ 

System  NameriSmall  hot  water  boiler 
System  Number:iBLR-1  _ 


Catagory  Number:  (Construction: 
j  3IBRICK  AND  CML T 


[Use:  ^  .Occupancy  HRS:  Occupancy  Days: 

"jADMIN  &  SUPPLY  10700-1600  |M-F 


Weeks  of  Winter: 
Weeks  of  Summer: 


PRES  START 

0 

!  O 

j 

o  i 

la 

0 

0 

0 

PRES  STOP 

24  24 

24'  [ 

~24 

24 

24 

24 

REQ  START 

0  9 

7  : 

Is 

7 

i  9  : 

0 

REQ  STOP 

0  17  : 

17 

J7j 

!  17; 

17;  j 

0 

-•.•rt.v.y.v  •• 

jNPUIS 

. 

S .  >  $  '  >  r  s  • 

Wnsi 

fANT5 

i 

';4;  r  * 

Motor  HP: 

0.00 

HOAUHC: 

■  0 

HP  Effic: 

0.00 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

r\ 

CFM-HTG: 

CFM-CLGr 

%OA: 

%Area: 

CHILLER  CAP  (TONS)? 
_  KW-TON: 

BLR  CAP  INPUT  (BTUH)T 
BLR  CAP  OUTPUT  (BTUH): 


0 

0 

0^ 

0% 

0 

ooo 

528,000 

"411,000 


r\LWUirvtu 

HR/YR  ! 

rr\L.v?i_ii  s 

HR/YR 

CLG  HRS  ON:  880 

3,360; 

HTGHRSON:  1,408 

5,376 

_ _ _ i 

!  H/C  HRS  ON:  2,294 

8,760 

CLG  HRS  SAVED: 

2,480! 

! 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

HOAOHC: 

HOAOH: 

COAOHC: 

COAOC: 
DC  DUTY:| 
DC  DEMAND: 
ECC:; 
ECHC: 
NSUCHC: 

NSUCC: 

DDCCHC:; 

DDCCC: 

NSC:! 

DDCH7 

OPT: 

CHWR: 

CNWR: 

OAR: 


0 

0 

0 

0 

0/V7 

““6.17 

0 

o 

0.000226 

0.000598 

0T0OOOI88 

0.0000498 

93100 

29900 

305 

17.5 

0 

~  5.67 


G-1839 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM-AMS 


BLDG:  7808 

m ssrti 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

energycalcui!ation  SUMMARY 


iSystem  Type:  |1  j 

System  Name: 

|Sma!l  hot  water  boiler  ! 

System  Number: 

|BLR-1 

smm-A iiisc: 

teififi 

mh  m 

Schedule  SUSP 

0.00; 

.00: 

0.00; 

Opt  ST/SP 

0.00 

0.00; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.99 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

TOTAL 

0,00 

0.00 

2,99  ^ 

'3;::%v;v  4.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


POINTS  POINTS  POINTS  POINTS 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 


0 

2 


0 


4  v';.; 


TOTAL,: 


$277.00 


3  $836.00 

0  $330.00 


$1,443.00 


G-1840 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM-AMS 


0.00 

0.64 

0.80 

0 

0 

0% 

0% 

14 

1.10; 

o 

0 


CLG  HRS  ON:  880  3,360 

HTG  HRS  ON:  1,408  5,376; 

H/CHRSON:  2,294  8,760 


CLG  HRS  SAVED:  2,480 

HTG~HRS  SAVED:  3,968 

C/H  HRS  SAVED:  6,466 


Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM~-CLG: 


CHILLER  CAP  (TONS): 

KW-TOnT 
BLR  CAP  INPUlT(BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17" 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC:; 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

i  OAR: 

5.67 

G-1841 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM-AMS 


BLDG:  7808 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Type: 
System  Name: 
'System  Number: 


(Small  air  cooled  chiller 
ICH-1 


Schedule  ST/SP 

0.00 

.oo: 

0.00 

OptST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00' 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

252.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

12.12 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


UMCS 


FUNCTN  UMCS  APPLICATION 

NO 

10  Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  ■ 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 

|  TOTAL: 


TYPIC  AL  SYSTEM  POINT  AND  COST  SUMMARY 

>  Application  do  ao  di  t 


/  Al 


POINTS  POINTS  POINTS  POINTS 


COST 


$386.00 


$664.00 

$281.00 

$150.00 

$1,481.00 


G-1842 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM-AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7808 


Building  UA: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

i~669  CONDITIONED  SOFT:, 


System  Type:  24 _ _ _ 

System  Name:  Dual  temperature  water  pump  _ __J 

System  Number:  DTWP-1 _ _ _ j 

|Catagory  Number:  IConstruction: _ Use:  Occupancy  HRS:  Occupancy  Days: 

I  3iBRICK  AND  CMU  ADMIN  &  SUPPLY  |0700-1600  |M-F 


Weeks  of  Winter:' 
Weeks  of  Summer:! 


PRES  START 


SUN:  MON:  TUE:  WED:  THUR: 

T.  o  i  0  ’  0  !  0  ;  0 


PRES  STOP:  24 

24! 

24 

REQ  START:  6 

1  9 

7 

1 

REQ  STOP:  0 

17 

17, 

INPUTS 

Motor  HP: 

"  0.75 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0; 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 


CLG  HRS  ON:; 

880; 

HTG  HRS  ON:: 

1,408 

;  H/C  HRS  ON: 

2,294, 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968; 

C/H  HRS  SAVED: 

6,466 

0;  !  0 

24  24 

9  !  0 

17  0 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

:  o 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

:!  0.0000188 

DDCCC 

0.0000498 

NSC 

:  93100 

DDCH 

:  29900 

OPT 

:  305 

CHWR 

:  17.5 

CNWR 

:  0 

OAR 

::  5.67 

G-1843 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT  RILEY,  KS  PREPARED  BY:  JM-AMS 


BLDG:  ^£8 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

System  Type: 

124 

System  Name: 

iDual  temperature  water  pump 

System  Number: 

IDTWP-1 

MH/yr 

Schedule  ST/SP; 

0.00 

4,384.93 

0.00 

Opt  ST/SP 

o.ooj 

206.85: 

o.oo1 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

1.38 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.38 

4,591.78; 

0.00 

Economizer 

0.00 

0.00, 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  fteset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

1.38) 

4,591.78 

0.00; 

3.00 

II 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


■MS 


DO  AO 


AI  COST 


mm 


POINTS  POINTS  POINTS  POINTS 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


1 


0 


1 


k  0  '  .  -  V’  '! 

>■*'-  r  \  '  - 


TOTAL: 


1  4 


$1,418.00 


$1,418.00 


G-1844 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM-AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7808 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  \JA: 


System  Type:  19 
System  Name:  Fan  coil  unit 
System  Number:  FC-1 


CONDITIONED  SOFT: 


13,280 


Catagory  Number:  jConstruction: 

.WES '.v  s*  ! 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3jBRICK  AND  CMU 

ADMIN  &  SUPPLY 

|0700-1600 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0! 

!  0 

!  0 

0 

0 

O' 

PRES  STOP: 

24 

24 

24 

24' 

24  ! 

24 

24 

REQ  START: 

o! 

9 

7 

i  9 

7.  L 

9 

0 

REQ  STOP: 

0 

17: 

17 

17 

17  ; 

17 

0 

|NPIJT$ 

:  '  - 

Motor  HP 

1.00 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

6,500 

CFM-CLG 

6,500 

%OA 

0% 

,  %Area 

37% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
[HR/YR  HR/YR 


CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

HOAUHC: 

HOAUH: 

COAUHC: 

COAUC: 

HOAOHC: 

HOAOH: 

COAOHC: 

COAOC: 
DC  DUTY: 
DC  DEMAND: 
ECC: 
ECHC: 
NSUCHC: 

NSUCC: 

DDCCHC: 

DDCCC: 


CHWR: 

CNWR: 

OAR: 


.  0 
0 
0 
0 
0 
0 
0 
0 

air 

0.17 

o 

o 

0.000226 

0.000598 

0.0000188 

0.0000498 


CLG  HRS  ON:| 

880 

3,360s 

NSC:| 

93100 

HTG  HRS  ON:: 

1,408 

5,376 

DDCH: 

29900 

H/C  HRS  ON: 

2,294 

8,760; 

OPT:; 

305 

G-1845 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM-AMS 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

I^^MtCUMON  SUMMARY 


System  Type: 

19 

System  Name: 

Fan  coil  unit 

System  Number: 

FC-1 

kWh/yr-r  ; 

Miliar  MH/yr 

Schedule  ST/SP 

0.00 

5,576.21 

0.00 

Opt  ST/SP 

0.00 

263.04 

0.00! 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

o.oo; 

0.00 

0.00 

Night  Setback 

0.00 

9,498.13 

160.83 

Sub  Total 

0.00 

15,337.39 

160.83 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00' 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL 

o.oo! 

15,337.3$ 

160.83' 

0.00 

~rr_r 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


TOTAL:  10  12  $1,213.00 


G-1846 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM-AMS 


Motor  HP:  0.75 

HP  Effic:  0.66 

Load  Factor:  0.80 

CFM-HTG:  0 


CFM-CLG: 


%OA: 

0% 

%Area: 

63% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  ON:  880 _ 3,360 


HTG  HRS  ON:  1,408  5,376 

H/C  HRS  ON:  23?  8,760 


CLG  HRS  SAVED:; 

2,480 

HTG  HRS  SAVED: 

3,968 

. .  .  \ 

C/H  HRS  SAVED:: 

6,466 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

|  0.0000498 

NSC 

93100 

DDCH 

29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-1847 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM-AMS 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERWiM6uMWsUMlMil-: 


System  Type: 

125 

[System  Name: 

[Hot  water  radiation  pump 

System  Number: 

RAD-1 

MH/yr 

Schedule  ST/S P 

0.00 

2,691.03 

0.00 

Opt  ST/SP 

0.00j 

_ _ _ 1 _ 

206.85 

0.00 

Duty  Cycle 

0.00 

i 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

2,897.87 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

Lt_  total  -  i 

vi?Y 

2,897.871 

••  -y-  0.00] 

-  3.oo| 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


■■msm 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

TOTAL: 


$570.00 


$570.00 


G-1848 


BUILDING  7810 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7810 


Building  UA:| 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 
fl83  CONDITIONED  SOFT:! 


System  Type:|15 _ _ 

System  Name:lsmal!  Single  Zone  air  handling  unit 
System  Number:  AHU-1 _ 


1406-001 

16-Sep-95 

JM/CWW/AJN 


Catagory  Number:  Construction: 

5  BRICK  AND  CMU 


Use: _ 

BARRACKS 


'■T:  '  v  ■  -  :: 

Occupancy  HRS: 
10000-2400 


"  J  ■  *■ 

Occupancy  Days: 
M-F;  SAT-SUN 


Weeks  of  Winter:; 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

~o 

o  ; 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24  L_ 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

_ 24 

24 

24 

24 

i  .;,Vi  './...-suv ' .  **  -  '=«»  ...  y*.  ..o  ■  -  - 


•  - . •< . .  . ;  : 

INPUTS 

Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

3,500 

CFM-CLG: 

3,500 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

IHR7YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 
HTG  HRS  ON: 
H/C  HRS  ON: 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW/AJN 


BLDG: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

^  "  ENERGY  CALCULATION  SUMMARY 


System  Type: 

15 

• 

System  Name: 

Small  Single  Zone  air  handling  unit 

| 

System  Number: 

AHU-1 

Schedule  ST/SP 

0.00! 

.00 

0.00 

MH/yr 

Opt  ST/SP. 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1-76 

0.00 

o.oo; 

Night  Setback 

0.00 

0.00 

15.18 

Sub  Total 

1.76 

0.00 

15.18 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,704.70 

25.74 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL 

1,704.70] 

40.92) 

3.00 

UMCS 

7UNCTN 

NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

:  .  ...  .  •  *  V  .  -• .<.«•  •••  •  '  '  .  ■  ;  .  ■  ,  -  x  :  .  .  T:  ......  .  :v  ...  •  V  >.•  .  .•  N 

NS  ■■■:■:,  ■  -  .  :  :  ■...  ;  ,  v  .  : 


UMCS  APPLICATION 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


'  AO  DI  -  :  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


7rv 


TOTAL: 


:$2,116;60 


G-1850 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW/AJN 


BLDG:  7810  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

Building  UA:  15,183  [  "  CONDITIONED  SOFT : 

_ System  Type:|15 _ __J 

System  NamedSmall  Single  Zone  air  handling  unit  I 

;  System  Number:lAHU-2  _  j 


liaismi 


Catagory  Number:  [Construction: 

5  BRICK  AND  CMU~ 

Weeks  of  Winter? 

Weeks  of  Summer: 


Use: 

BARRACKS 


Occupancy  HRS: 
0000-2400 


STEMOPlR 

WEDUl 

IPS! 

i™"-;*:  iyssisgs 

• 

V 

'•#:  v> 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

0 

0 

0 

0 

0 

o  i 

0 

PRES  STOP 

24 

24 

24 

24 

24 

24 

24 

REQ  START 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP 

24 

24 

24 

24 

24 

24 

24 

« 


Occupancy  Days: 
!M-F;  SAT-SUN 


BLR  CAP  INPUT  (BTUH): 
BLRCAP  OUTPUtTbTUH): 


0 

0 


HR/YR  HR/YR 


CLG  HRS  ON: 

3,360; 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H  1C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1851 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/CWW/AJN 


BLDG:  7810 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


“S*"**^**  '  -  '  >c\ 


System  Type: 

|15 

System  Name: 

Small  Single  Zone  air  handling  unit 

j 

System  Number: 

|AHU-2 

! 

! 

BMMI 

i 

Schedule  ST/S P; 

0.00 

.oo1 

o.oo; 

Opt  ST/SP 

o.oo: 

o.oo; 

o.oo: 

Duty  Cycle 

0.00 

0.00 

0.00 

> 

Demand  Limit 

1.76 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

15.18 

Sub  Total 

1.76 

0.00 

15.18 

Economizer 

0.00 

0.00; 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,704.70 

25.74 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

1,704.70] 

40.92 

3.00 

-r  'i ; 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

,  '■  1 • :  * :  .•  - 

UMCS  APPLICATION  DO  AO 

POINTS 


POINTS 


DI 
POINTS 


iii!ll ■  1®# 


•  /  .  .  - 

COST 


18 


27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


TOTAL: 


1 


0 

0 


2 

1 


0 

0 


1 


3 

0 


0  6 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1852 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7810 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:j 


15,183 


CONDITIONED  SOFT:! 


41,843 


System  Type:ll 


~  ■'  . . .  *  i 


System  NamedSmall  hot  water  boiler 


System  Number:|BLR-1 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5|BRICK  AND  CMU 

BARRACKS 

;0000-2400 

;M-F;  SAT-SUN 

Weeks  of  Winter:! 

32 

Weeks  of  Summer: 

20; 

System  operating  scrtEPU£fe>:ti 

111:1111:7; 

SUN: 

MON: 

TUE: 

WED: 

. ' 

THUR: 

. FRI: . 

SAT: 

PRES  START: 

<7  0 

o:  ‘ 

0 

0 

0:  ! 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

INPUTS 

Motor  HP: 

;;:J .  ^  ^  . 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

20% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

BLR  CAP  OUTPUT  (BTUH) 


2,350,000 


HOUR. 

S  CALCULATIONS 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON:  3,360 

3,360 

HTG  HRS  ON:  5,376 

5,376 

H/C  HRS  ON:  8,760 

8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:!  0 

C/H  HRS  SAVED:  0 


CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

;  NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1853 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/CWW/AJN 


_ _  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

IBillSMBraMiHlsStS 


System  Type: 

1 

System  Name: 

|Small  hot  water  boiler 

System  Number: 

jBLR-1 

j 

Schedule  ST/SP 
Opt  ST/SP 
Duty  Cycle' 
Demand  Limit 
Night  Setback 

Sub  Total _ [_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 


Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  .~T 


j  HW  OA  Reset 

0.00 

0.00 

16.66 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

cxi^  "  ^ 

.  1 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

t  -  so  -  :■■■■  .■ .  ■  •  •  ...1  '■  .  /. 

UMCS  APPLICATION  DO  AO  DI  Al 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


ISSSfeSt; 


'■-iS'filtii  : '  FIS 

!>Sj  'Ffir oVft" 


TOTAL: 


COST 


$277.00 


$836.00 

$330.00 

$1,443.00 


G-1854 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7810 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:j 


15,183! 


CONDITIONED  SOFT: 


41,843 


:•  -  -  -  Qlrii 

System  Type: 

3  ! 

_ i 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

;  ss 

IIS  2K  IT" 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS:  lOccupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400  !M-F;  SAT-SUN  j 

Weeks  of  Winter:! 

32 ! 

Weeks  of  Summer: 

20 

^yfilMOPEiATINGS< 

JHEDU 

iMlSiffi 

SUN: 

HmonT 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  f 

24 

24 

24 

24  ; 

24 

24 

24 

REQ  START:  T 

0 

0 

0 

0  ! 

0 

0 

0 

REQ  STOP:  [ 

24  ; 

_ 24 

I  24 

24  1 

24 

24!  r 

24 

;  0.00 

HPEffic 

|  0.00 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

j  "  %OA 

0% 

%Area 

o% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

1  1 

BLR  CAP  INPUT  (BTUH) 

1  2,424,000 

BLR  CAP  OUTPUT  (BTUH) 

1,939,200 

REQUIRED 

PRESENT 

hr/yr 

HR/YR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

i _ : _ 

CLG  HRS  SAVED 

o! 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC: 

0 

HOAUH:  0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH:  0 

COAOHC:  0 

COAOC:  0 

DC  DUTY: 

0.1 7j 

DC  DEMAND: 

0.17; 

ECC: 

0 

ECHC:  0 

NSUCHC: 

0: 

NSUCC:  0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC:; 

20000 

DDCH:| 

33900! 

OPT:  0 

CHWR:! 

17.5 

CNWR: 

j 

0 

OAR: 

5.67; 

G-1855 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 


1406-001 

09-Dec-95 

JM/CWW/AJN 


BLDG: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

3 

i 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

Schedule  ST/SP 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


$1,015.00 


G-1856 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7810  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

[  Building  UA:  15,183  CONDITIONED  SOFT:  41,1 

j  System  Type:|6 _ | 

|  System  Name:jSmalt  air  cooled  chiller _ j 

j _ System  Number:jCH-1 _ 


Building  UA:j 


Catagory  Number:  {Construction: 

5BRICK  AND  CMU 


{Use: 

IBARRACKS 


[Occupancy  HRS:  [Occupancy  Days: 

10000-2400  |M-F;  SAT-SUN 


Weeks  of  Winter 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

!  0 

0 

0 

0 

0  i 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

■MStm 


IMPUIS 

Motor  HP 

. 1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

70 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

_ iHR/YR  HR/YR 

CLG  HRS  ON:  3,360  3,360 

HTG  HRS  ON:  5,376  5,376 

H/C  HRS  ON:  8,760  8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 


CQN5TANT5 

.  .  . 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

6 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

!  DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR:j 

5.67 

G-1857 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW/AJN 


BLDG:  7810 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

6 _ ] 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

Opt  ST ISP 

0.00  0.00 

Duty  Cycle 

0.00  0.00 

Demand  Limit 

0  93  0.00 

Sub  Total _ L 

Economizer' 

- L 

Ventilation/Recirculation| 
DDC  Control; 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  i 


0.00 

0.00 

0.00 

0.00 

000 

1,225.00 

(Too 

0.00 


1,225.00; 


FUNCTN  UMCS  APPLICATION  DO 

10  Scheduled  start/stop  control  -  i 

Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air  0 

Cooled  Chiller 

16  Alarms  -  Chiller  0 

42  Chiller  demand  limiting  -  Small  Air  1 

Cooled  Chiller 

. "  ■ : " 

TOTAL:  2 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


O  DI 


\\ ; -  .('I 


AI 


POINTS  POINTS  POINTS  POINTS 


0  3 


COST 


$386.00 


$664.00 

$281.00 

$150.00 

$1,481.00 


G-1858 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW/AJN 


BLDG:  7810 


Building  UA:{ 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 
ri83!  I  CONDITIONED  SOFT? 


-i 


System  Type:]24 

System  Name:jDual  temperature  water  pump 
System  Number:  DTWP-1 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

.  0 

0 

0 

0 

0  i 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0  [ 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

mm 

Motor  HP: 

2.00 

HP  Effic: 

0.68 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

HTG  HRS  ON:  5,376 _ 5,376 

H/C  HRS  ON:  8,760  8,760 


i  CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-1859 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW/AJN 


BLDG:  7810 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

V .  si  vj 


System  Type: 

i24 _ 

System  Name: 

toual  temperature  water  pump 

System  Number: 

jDTWP-1 

Schedule  ST/SP 

— 

0.00 

1 

-  i.  ~  »  1 1/  Y  1  ^  ^  ?  '>  ~  '  Si 

.oo; 

0.00 

JWQ/VL 

Opt  ST/SP 

0.00 

o.oo: 

o.oo; 

Duty  Cycle 

0.00 

o.oo: 

0.00 

Demand  Limit 

3.61 

0.00 

0.00; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

3.61 

0.00 

0.00 

Ventilation/Recirculation 
DDC  Control 
HWOA  ReseF 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, : 
Maintenance,  Run  Time, 
and  Safety  Alarms 

;yf:XHTGJ \ 


Becs 

CTN 

Oil 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


~'v  c-j  '1  f  : 

.  ;  r  .  v:..  ;  ; 


TOTAL: 


$1,418.00 


$1,418.00 


G-1860 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CVWV/AJN 


INPUTS 

Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

o" 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

o 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

:  0 

BLR  CAP  OUTPUT  (BTUH): 

:  0 

HTG  HRS  ON: _ 5,376 _ 5,376 

H/C  HRS  ON: _ 8,760  _ 8,760 


CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 


C/H  HRS  SAVED:  0 


CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

!  DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

!  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1861 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/CWW/AJN 


BLTO^J81i^ 

|System  Type: 
System  Name: 
|System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

■EaE8E^gMBB0m8WSMBB*i»»SS 


iDual  temperature  water  pump 
DTWP-2 


Schedule  ST/SP 

Emm 

0.00 

mmmmm 

•00 

MBtutyr 

0.00 

MH/yr 

Opt  ST/SP; 

0.00; 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

3.12 

0.00 

o.oo: 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

3.12 

0.00 

0.00 

Economizer 

- __ — ; - 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  1 

3.12! 

0.00 

0.00 

3.00 

TYPICAL  system  point  and  cost  summary 


distil 

’NO. 


UMCS  APPLICATION 


m 


TOTAL: 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


'v-i---'-  ' 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


COST 


$1,418.00 


$1,418.00 


G-1862 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW/AJN 

ENERGY  CALCULATION  PARAMETERS _ 


BLDG:  7810  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

1  Building  UA:  15/183  CONDITIONED  SOFT:!  41,84 


System  Name:iDual  temperature  water  pump 

System  Number:  DTWP-3 

IffllSM 


Catagory  Number:  [Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

SlBRlCKAND  CMU 

Ibarracks 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20! 

-  . -- 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

o 

o: 

PRES  STOP: 

24 

24 

24 

24 

24!  __ 

24 

24 

REQ  START: 

0 

01 

0 

0 

o; 

0 

0 

REQ  STOP: 

24 

1 _ 24 

24 

24 

24  ; 

24; 

24 

INPUTS  Wf 

Motor  HP: 
HP  EffTcT 
Load  Factor: 

cfm-htgT 

CFMCLG: 

%oaT 

%Area: 

CHILLER  CAP  (T0NS)7 
KW-TON: 
BLR  CAP  INPUT7BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


[12515 

REQUIRED 

HR/YR 


CLG  HRS  ON: 
HTG  HRS  ON: 
H/C^HRS  ON: 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


PRESENT 

HR/YR 

);  3,360 

^  5,376 

f  8,760 


’  r':  ' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

ai7 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

ODCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1863 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW/AJN 


BLDG:  7810  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

1  §m  ENERGY  CALCULATION  SUMMARY 


<VT> 


System  Type: 

124 

System  Name: 

{Dual  temperature  water  pump 

| 

System  Number: 

jDTWP-3 

kWh/vr 


pstu/yr 


Schedule  ST/SP; 

_ Opt  ST/SPj 

Duty  Cycle 
Demand  Limit 
Night  Setback! 

Sub  Total _ j_ 

Economizer: 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


0.00 

~o 

o 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.12 

0.00 

o.oo; 

0.00 

o.oo; 

0.00 

3.12 

0.00; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

fU^ctn  I  UMCS  application 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL: 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


AI  COST 


$1,418.00 


$1,418.00 


G-1864 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/CWW/AJN 


BLDG:  7810 


Building  UA:' 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

15,183  1  CONDITIONED  SOFT? 


System  Type: 

24  j 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-4 

Ti _ 41,843 

"’“'T . 


Catagory  Number:  jConstruction: 

5BRICK  ANDCMU 


{Use: 

iBARRACKS 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

! _ _ _ i - 

20 

Occupancy  HRS:  Occupancy  Days: 

0000-2400  M-F;  SAT-SUN 


:  m  v  " 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

:  r,  0 

0| 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

i  241 

24 

24 1 

24 

,  24 

24 

REQ  START: 

0 

1  0 

0 

0 

o 

0 

!  0 

REQ  STOP: 

24 

24s 

24 

24 

24 

24 

24 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

_ HR/YR  HR/YR 

CLG  HRS  OhL  3,360  3,360 

HTG  HRS  ON:  5,376  5,376 

H/C  HRS  ON:  8,760  8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 


cornmm  

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

|  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1865 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/CWW/AJN 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

mi;  .  E8SliY  CALCULATION  SUMMARY 

System  Type: 

\2A 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

lDTWP-4 

g#I'-rF8ia^ap[g^:¥iX 

:  KW 

MBtu/vr  MH/yr 

Schedule  ST/SP 

0.00 

.00 

o.oo; 

Opt  ST/SP 

0.00 

o.oo; 

o.oo; 

Duty  Cycle 

0.00 

0.00: 

0.00; 

Demand  Limit; 

4.62i 

0.00 

0.00; 

Night  Setback' 

0.00 

0.00 

0.00 

Sub  Total 

4.62 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

4.62 

0.00 

■ :  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


isastjss 

. f-gpSSa 


CS  APPLICATION 


l,  ^  rt*  ir  j*  -r  ’">^7-.  : 

"  ,..Ss*y  •  '.irr 

; r-T's;";'',  <1  " .  *g' ■ ■? TK"~:a 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


22  Scheduled  start/stop  control  -  DTW 


1 


1 


$1,418.00 


Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL:  1  0  1 


4  $1,418.00 


G-1866 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/CWW/AJN 


BLDG:  7810 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


15,1831 


CONDITIONED  SOFT: 


Mils 

25 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

41,843 


igInfOrmatic 

jCatagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1  5 

BRICK  AND  CMU 

[BARRACKS 

[0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20; 

System  opera 

TING  S< 

5NEDUL 

„I 

If '  V 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

I  o; 

0 

0 

1  0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

!  0 

0  L 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

CM 

24 

Inputs 

Motor  HP: 

0.75 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

20% 

CHILLER  CAP  (TONS):  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

iilms  CALCULAtidHi 

:TX  f;3  "•*  3  ;™v- :  :f  f 

REQUIRED  PRESENT  * 

I.HR/YR 

HR/YR 

CLG  HRS  ON:l 

3,360  3,360 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED: 

0 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1867 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW/AJN 


BLDG:  7810 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

I25 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

j  RAD-1 

(BESSf 

MH/yr  v 

i  Schedule  ST/SP| 

0.00 

- _J _ 

.00 

o.oo; 

!  Opt  ST/SPl 

OOOj 

0.00 

0.00 

Duty  Cycle 

o.oo 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

!  HW  OA  jfteset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  :  v;J  .  ■ 

"  o.oo;  : 

0.00j 

0.00 

■ 3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

TOTAL: 


$570.00 


$570.00 


G-1868 


BUILDING  7812 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 


Motor  HP:  1.00 


HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

3,500 

CFM-CLG: 

3,500 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

!  BLR  CAP  OUTPUT  (BTUH): 

0 

HOUR3  CALCULATION 

REC 

iUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

1  ECHO: 

i  . 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

| _ _ _ 

0.0000556 

DDCCC: 

0.000147 

NSC: 

i _ 

20000 

|  DDCH: 

33900 

I  OPT: 

0 

CHWR: 

17.5 

!  CNWR: 

0 

OAR: 

5.67 

G-1869 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 


BLDG: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ST  dAfCULATION  SUMMARY 


System  Type: 
System  Name: 
System  Number: 


Small  Single  Zone  air  handling  unit 

~ahu-i 


Schedule  ST/SP 
Opt  ST/S P 
Duty  Cycle 
Demand  Limit 
Night  Setback; 

Sub  Total _ L 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOAReset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ! 


kWH/yr 


mm 


0.00, 

oo 

o.oo; 

o.oo; 

0.00 

0.00 

o.oo; 

0.00 

0.00 

1.76! 

0.00 

0.00 

0.00 

0.00 

15.18 

1.76 

0.00 

15.18 

o.oo: 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1,704.70 

25.74 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1,704.70 


typical  system  point  and  cost  summary 

UMCS  '! 

■'ITXTAXTTll'  - 

UNCTN  UMCS  APPLICATION  DO  AO  DI  A 

NO.  n  POINTS  POINTS  POINTS  POINTS 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

:  TOTAL: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1870 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 


BLDG:  7812 


Building  UA:| 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

>.183  CONDITIONED  SOFT: 


>1  -  Ill 


System  Type: '15 

System  Name^Small  Single  Zone  air  handling  unit 
System  Number:AHU-2 


Catagory  Number:  Construction:  |Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU  ! BARRACKS 

0000-2400 

:M-F;  SAT-SUN 

Weeks  of  Winter: 
Weeks  of  Summer: 


WING  i 

O 

X 

m 

o 

G 

sess# 

WED: 

-  - 

'f  Y 

SUN: 

MON: 

TUE: 

THUR: 

FRI: 

SAT: 

PRES  START: 

r.  0 

0 

0 

;  0 

;  0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

|'V.r .  • 

t 

SQNJ 

iffiis 

Motor  HP: 

"  HPEfficT 

Load  Factor: 
CFM-HTG: 
cpM  CLG; 
~  %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

iHR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-1871 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 


tJLLKi:  7812 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ISHEMMLAfiON  SUMSfeRY: 


jSmall  Single  Zone  air  handling  unit 
[AHU-2 


Schedule  ST/SP! 
1-  Opt  ST/SP 
Duty  Cycle! 
Demand  Limit 
Night  Setback 
Sub  Total 


Economizer 

0.00 

0.00 

0.00 

i  Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,704.70 

25.74 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

:  TOTAL  ~  H 

1.76] 

1,704.70; 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


fillip 


DO  AO  m  Al 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


-V. 

it  . 

COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1872 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7812 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,183 


CONDITIONED  SOFT: 


41 ,843 


System  Name:iSmall  hot  water  boiler 


System  Number: 


BLR-1 


[Catagory  Number:  [Construction: 


Use: 


jOccupancy  HRS: 


Occupancy  Days: 


5IBRICK  AND  CMU 


[BARRACKS 


10000-2400 


M-F;  SAT-SUN 


Weeks  of  Winter: 


Weeks  of  Summer: 


32 

~20 


i  M3 

SUN: 

-f 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

...  ...0  L 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

o  ; 

0  1 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

'  ,V ,  ‘ 


CONSTANTS 


Motor  HP: 

0.00 

HOAUHC: 

6 

HP  Effic: 

0.00 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

20% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

2,350,000 

ECC: 

0 

ECHC: 

0 

|  NSUCHC: 

0 

SHOURSCALCULAtlONSl 

jFffj'J”  m \T 

NSUCC: 

0 

!  DDCCHC: 

0.0000556 

pent  hr 

ED  PRESENT 

HR/YR 

Kcuuin 

HR/YR 

i  DDCCC: 

0.000147 

CLG  HRS  ON: 

3,360  3,360 

NSC:1 

20000 

HTG  HRS  ON: 

5,376  5,376 

DDCH: 

33900 

H/C  HRS  ON: 

8,760  8,760 

OPT: 

0 

CHWR: 

17.5 

CLG  HRS  SAVED: 

0 

- 1 

CNWR: 

0 

HTG  HRS  SAVED: 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 


G-1873 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 


PREPARED  BY: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

mmm  CALCULATION  summary 


[System  Type: 
jSystem  Name: 
[System  Number: 


iSmall  hot  water  boiler 
jBLR-1 


Schedule  ST/SP 

o.oo; 

oo; 

0.00 

Opt  ST/SP 

o.oo: 

o.oo: 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

o.oo: 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

o.oo; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

16.66 

Chilled  Water  ^eset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  :  ■  :) 


MMsiaiii 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


DO  AO  DI  AI 


POINTS  POINTS  POINTS  POINTS 


1  Scheduled  start/stop  control  -  HW  2 

Boiler;  Optimum  start/stop  control  - 

HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler  0 

4  Alarms  -  HW  Boiler  0 

TOTAL:  2 


$277.00 


$836.00 

$330.00 

$1,443.00 


G-1874 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 


BLDG:  7812 


Building  UA:! 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

15,1 83|  j  CONDITIONED  SQFT:| 


41,843 

_ .  I 


System  Type:  3 

System  Name:  Small  steam  boiler 
System  Number:  BLR-2 


Catagory  Number:  Construction: 

5  BRICK  AND  CMU 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

Use: 

barracks" 


SUN: 

MON: 

TUE: 

WED: 

PRES  START: 

0! 

L  .  oj 

0 

0| 

PRES  STOP: 

24 

i  24| 

24! 

24 

REQ  START: 

o!  i  o! 

0!  i  0 

REQ  STOP: 

24  |  24 

24! 

24! 

Occupancy  HRS: 
0000-2400 


HRS:  Occupancy  Days 

M-F;  SAT-SUN 


FRI: 

ZM  l 

_ i  L 

“si  r 


Motor  HP: 

_ HP  Effic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


o.ooj 

aoo 

0.80 

o 

o 

o%j 

0%j 
_ 4 

o.oo; 

290,880! 

242,400! 


HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON 
HTG  HRS  ON 
H/C  HRS  ON 

CLG  HRS  SAVED 
HTG  HRS  SAVED 
C/H  HRS  SAVED 


HOAUHC 

°i 

HOAUH 

0 

COAUHC 

o! 

COAUC 

_ s 

HOAOHC 

o! 

HOAOH 

_ ° 

COAOHC 

o; 

COAOC 

o; 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

.  ,i 

DDCCC 

0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

o! 

CHWR 

1 7.5 

CNWR 

0 

OAR 

5.67! 

G-1875 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY: 


BLDG:  7812 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


G-1876 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7812 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

Building  UA: 

15,183  {  CONDITIONED  SOFT:  41,843 

Iriilil 

HI  H||  i  fjjjl  §|§|  l|f|g 

|  System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

|  System  Number: 

CH-1 

{Category  Number:  Construction: 

sIbrick  AND  CMU 


Use: 

"barracks 


«jBillfadg§^ ' >»  * 

iOccupancy  HRS:  Occupancy  Days: 


*0000-2400 


IM-F;  SAT-SUN 


Weeks  of  Winter: 

32 

1  Weeks  of  Summer:| 

20; 

zjfwm 


otoi  cm  urtiw  »»^s> 

SUN: 

■At 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

>  w  •  -nr 

PRES  START:  ,  0 

0  0 

i  0, 

1  0 

0 

0 

PRES  STOP:  24 

24  24 

24; 

24 

24 

_ 24 

REQ  START:  0 

0  0 

0 

0 

0 

0 

REQ  STOP:  24 

24  24 

24 

24 

24 

24 

INPUTS 

CONSTANTS 

•  V;  * *v  a®?*  *»f|  * 

7  -;3  vl  •>:  ; 

t  \  •v.:--:  ... ... ~'f  < - 

Motor  HP: 

1.50 

HOAUHC: 

0 

HPEffic: 

0.74 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

o" 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area:! 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

74 

COAOC: 

0 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

HOURS  CALCULATIONS 

5 

NSUCC: 

0 

'' '^V 

DDCCHC: 

0.0000556 

RFOIIIRFH  PRESENT 

iHR/YR  HR/YR 

j 

DDCCC: 

0.000147 

CLG  HRS  ON: 

3,360 

3,360 

NSC:; 

20000 

HTG  HRS  ON: 

5,376' 

5,376 

DDCH: 

33900 

H/C  HRS  ON: 

8,760 

8,760 

; 

OPT: 

0 

CHWR: 


17.5 


CLG  HRS  SAVED: 

0 

CNWR: 

0 

HTG  HRS  SAVED: 

0 

OAR:; 

5.67 

C/H  HRS  SAVED: 

0 

G-1877 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG: 


7812 

*  si 


----- 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


iSystem  Type: 

|6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

ICH-1 

i 

:  jp  v  • :  .v  v .  js'  • 


MH/yr 

Schedule  ST/SP 

o.oo: 

.00, 

0.00 

Opt  ST/SP| 

0.00 

0.00: 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.93 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.93 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,286.25 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

61.85 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

-total: 

62«78[ 

1,286.25) 

0.001 

4.00; 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


10  Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

11  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 


0 

1 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


$1,481.00 


G-1878 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7812  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

|  Building  UA:  15,183  j  CONDITIONED  SOFT:;  41,843 


mrnmms 

Slplsi  ■"  $  .if 

System  Type: 

24  i 

System  Name: 

Dual  temperature  water  pump  ! 

System  Number: 

DTWP-1  ; 

fHII 

Jill 

n 

IBM,  1 

jCatagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

I -  - 

I 

5IBRICK  AND  CMU 

BARRACKS 

0000-2400  M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer:! 

i - i - 

20 

SYSTEMOPERAtlNG  SCHEDULE 

iy. ->  i  ......  sr  -  *■*> 

|p| 

■  i i;  iilllSiBliliiiliiiiil!' •  ii' 

SUN:  MON:  TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START: 

0  0 

0 

0  0 

0 

0 

PRES  STOP: 

24  24  !_ 

24!  | 

24!  i  24 

24 

24 

REQ  START: 

!  0  0 

0 

0  0 

0 

0 

REQ  STOP: 

24  24  i 

24 

24  24 

_ 24 

24' 

,  V  '  :  J  •;  ,  :  -  -  ■  ::  i  ;  I,  :  . 

Motor  HP:  2.00 


HP  Effic: 

0.68 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

o; 

Hours  ^MicuCATidNS 

,  1 1 

iSIkS 

REQUIRED  PRESENT 
HR/YR  HR/YR  j 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/CHRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED 

0, 

HTG  HRS  SAVED 

0; 

C/H  HRS  SAVED 

'  . o 

CONSTANTS 

1  =5- -  .  : 

g?  ;s:. 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0~ 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7812 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

'  ENERGY  CALC 

lOLATIONSUMI 

VIARY 

System  Type: 

24 

1 

System  Name: 

Dual  temperature  water  pump 

I 

System  Number: 

DTWP-1 

! 

ISll.  FUNOttONfe^g 

gSJK  T*  k  •  u- ;  jif  v ;  ■  ;  t  -  -> 

MHfyr 

Schedule  ST/S P 

0.00 

.oo! 

o.oo: 

Opt  ST/SP 

o.oo: 

o.oo: 

0.00; 

Duty  Cycle 

0.00 

- 

o.oo; 

o.oo: 

Demand  Limit 

3.61 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

3.61 

0.00 

o.oo; 

Economizer 

o.oo: 

0.00 

o.oo! 

Ventilation/Recirculation 

o.oo; 

0.00 

0.00 

DDC  Control 

o.oo; 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

o.oo; 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

K/:.  ..  TOTAL®!!?® 

0.00 

-  o.oo  v: 

®f/<  3,00 

UM' 

FUN- 

I'  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


,  -  '  - 


POINTS 


22 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


r/.r: 

U 


■  .  -  TOTAL:  - 


1 


1 


$1,418.00 


$1,418.00 


G-1880 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7812 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,183; 


CONDITIONED  SOFT: 


41,843 


.  ,J  C  ? 


'tv&t 


« 2*' w  \  vX\-  ,■ 


System  Type:i24 


System  Name:jDual  temperature  water  pump 


System  N umber: jDTWF-2 


FSf 

mm 

m 

iCatagory  Number:  Construction: 

Use:  Occupancy  HRS:  Occupancy  Days: 

5|BRICK  AND  CMU 

[BARRACKS  10000-2400  M-F;  SAT-SUN 

1 _ i - 

Weeks  of  Winter: 


32; 


Weeks  of  Summer: 


20 


iYSTEiTOPiRAfiNGSCHEDULE  M 

SUN:  MON:  TUE: 

PRES  START: 

PRES  STOP: 

REQ  START: 

REQ  STOP: 


WED:  THUR:  FRI:  SAT: 


o  i 

o; 

o!  L 

0 

0 

0 

0 

24 

24 

24 

24 

24 

24 

24 

!  0 

0 

0 

0 

0 

_ j0 _ 

0 

24 

24 

24  r 

24 

_ 24 

24  ~ 

24 

INPUTS 


»  4sZs>s' Sviflwi 

Motor  HP 


HPEffic 


Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 


CHILLER  CAP  (TONS) 
“  KW-TON 
BLR  CAP  INPUT  (BTUH) 
BLR  CAP  OUTPUT  (BTUH) 


2.00 
078 
080 
0 

~ " 0 

~0% 
~0% 

0 

ooo 
0 
0 


HOURS  CALC  uOMIQNS 

REQUIRED  PRESENT 

HR/YR 

iHR/YR 

CLG  HRS  ON:; 

3,360  3,360 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 

8,760  8760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 

<  y-r  -t-Mf  >  -  v- ' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

017 

DC  DEMAND: 

017 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1881 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  781^^  ^ 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

SPSNlR©Y5CALGEiAflON  SUMMARY 

.  ...  .  . 

System  Type: 

24 

i 

System  Name: 

Dual  temperature  water  pump 

1 

System  Number: 

DTWP-2 

1 

MH/yr 

|  Schedule  ST/SP 

0.00 

.00 

0.00 

OptST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

o.oo! 

o.oo; 

0.00 

Demand  Limit 

3.12] 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

3.12] 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

-  .  TOTAL 

-  3.125  V- -v 

0.005 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

NO.  |  POINTS  POINTS  POINTS  POINTS  COST 

22  Scheduled  start/stop  control  -  DTW  1  0  1  4  $1,418.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL: 


4  $1,418.00 


G-1882 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 


PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 

BLDG:  7812 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

Building  UA:j 

15,183  CONDITIONED  SOFT:. 

41 ,843 

iYTEMlNFSRMA 

'Si 

fwSj 

"%  V.  ■ 

System  Type:  24 

! 

System  Name:  Dual  temperature  water  pump 

System  Number:  DTWP-3 

| 

i 

y  ^  -  r  .  "  — 

Catagory  Number: 

Construction: 

Use:  Occupancy  HRS: 

Occupancy  Days: 

: _ 5 

BRICK  AND  CMU 

BARRACKS  0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:1 


Weeks  of  Summer: 


32 

~20! 


SYSTEM  dPERATiNGSCHEDUHE 


PRES  START: 

fUN: 

0 

MON: 

0 

TUE: 

0 

WED: 

0 

THUR: 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

REQ  START:  [ 

0 

0 

0 

0 

0 

REQ  STOP:  | 

24 

24 

24 

24 

24 

W:'S&£ 

FRI: 


24 


'  'yjerl  .V  -  ”  S*! 


SAT: 


24 


24 


24 


INPUTS 


CONSTANTS 


Motor  HP: 


2.00 


HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS):  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURSCALCULAIIQNS 

T5?*  T  ■  'V *  - 

■ . ' 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 


HTG  HRS  SAVED: 


C/H  HRS  SAVED: 


_0 

0 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

6 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

6.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC;: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1883 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

. 


System  Type:  24 

System  Name:  Dual  temperature  water  pump 

System  Number:  DTWP-3 

Schedule  ST/SP] 

_ Opt  ST/SP 

_ Duty  Cyclej 

_ Demand  Limit 

Night  Setback 

Sub  Total  | 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, ' 
_ and  Safety  Alarms! 


lA.lki 


liwi 


o.ooj 

.00! 

0.00 

0.00 

0.00 

o.oo; 

0.00 

0.00; 

0.00 

3.12 

0.00 

0.00! 

0.00 

_ i _ 

0.00 

0.00 

3.12 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SIP 


TYPICAL  SYSTEM  POINT  ACCOST  SUM^RW  ?  *  -  1  " : ' 

POINTS  POINTS  POINTS  POINTS  C°ST 


■wm&m 

m&m . ' 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

I  TOTAL: 


0 


$1,418.00 


$1,418.00 


G-1884 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7812 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:| 


15,183; 


CONDITIONED  SQFT:| 


System  Name: 

Dual  temperature  water  pump 

System  Number:* 1 

DTWP-4 

Category  Number:  Construction: 

i  5  BRICK  AND  CMU 


Use: 

BARRACKS- 


. 


Occupancy  HRS:  Occupancy  Days: 

10000-2400  |M-F;  SAT-SUN 


Weeks  of  Winter: 
Weeks  of  Summer? 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

;  o 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

!  0 

0 

!  0 

0 

0 

0 

!  o 

REQ  STOP: 

i  24. 

24 

24 

24 

_ _ 24 

24 

24 

Inputs 


\lF: 


Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor:1 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


iREQUIRED  PRESENT 
IHR/YR  HR/YR 


CLG  HRS  ON:j 

3,360 

3,360 

HTG  HRS  ON:; 

5,376 

5,376 

H/C  HRS  ON:; 

8,760! 

8,760 

CLG  HRS  SAVED: 

oj 

HTG  HRS  SAVED: 

_ 3 

C/H  HRS  SAVED: 

0; 

HOAUHC: 

,  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC:; 

0.000147 

NSC: 

20000 

DDCH: 

33900 

!  OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1885 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7812 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

124 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-4 

,  ’"tte 

MBtu/yr  MH/yr 

Schedule  ST/SP 

O.OOj 

.00; 

6.00; 

Opt  ST/SP 

0.00 

o.oo; 

0.00 

Duty  Cycle 

0.00; 

0.00 

O.OOj 

Demand  Limit 

4.62 

0.00 

0.00! 

Night  Setback; 

0.00: 

0.00 

0.00 

Sub  Total 

4.62 

0.00 

0.00 

Economizer 

0.00 

0.00 

o.oo1 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

4*62 

KS? 3.00 

22  Scheduled  start/stop  control  -  DTW  10  14  $1,418.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


G-1886 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  7812 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,183 


CONDITIONED  SOFT: 


System  Type: 

25 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

41,843 


Category  Number:  Construction: 

Use: 

jOccupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

IBARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 1 

Weeks  of  Summer: 

20: 

^fiMOF^ERUHimiEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  O' 

0 

0 

0 

0 

0| 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

241  i 

24 

REQ  START: 

0 

0. 

0 

0 

_ o 

0  j 

0, 

REQ  STOP: 

24 

24 

24 

24 

_ 24  L 

24  ; 

24 

1 A 

Motor  HP: 


HP  Effic: 


Load  Factory 


CFM-HTG:; 

CFM-CLG: 

%OA: 


%Area: 

CHILLER  CAP  (TONS): 

KW-T0n7 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


0.75 
0.66 
"080 
_  0 
’  0 
~o% 
20% 
0 

0.00 

~~0 

0 


^B$_QAL.c_m 


iilpllll 


REQUIRED  PRESENT 


HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376: 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

- '■"S-S  r  '■  ",  ■  • 

HOAUHC: 

-  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH:: 

33900 

OPT:i 

0 

CHWR: 

17.5 

CNWR:I 

0 

OAR: 

5.67 

G-1887 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7812 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

MiKlyrclic 


System  Type: 

125  ! 

System  Name: 

iHot  water  radiation  pump 

System  Number: 


Schedule  ST/SPj  0.00;  .00  0.00; 

Opt  ST/SP  0.00  0.00  0.00 

Duty  Cycle  0.00  0.00  0.00 

Demand  Limit  0.00  0.00  0.00 

Night  Setback  0.00  0.00  0.00 

Sub  Total  0.00  0.00  0.00 

i 

Economizer  0.00  0.00  0.00 

Ventilation/Recirculation  0.00  0.00  0.00 

DDC  Control  0.00  0.00  0.00 

HWOA  Reset  0.00  0.00  0.00 

Chilled  Water  Reset  0.00  0.00  0.00 

Condenser  Water  Reset  0.00  0.00  0.00 

Chiller  Demand  Limit  0.00  0.00  0.00 

| 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

'W*®  '  " . .  . 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


$570.00 


mmm 


Si  .  ;  .  S  Si; 

T  v  4s 


TOTAL: 


$570.00 


BUILDING  7814 

ENLISTED  BARRACKS  W/O  DINING 


L 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7814 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

Building  UA:i 

15,183  | 

CONDITIONED  SOFT:: 

41,843 

System  Type:jl5 

-  • <r-  —  ■  •— 

i 

'  By'' 

System  Name:  Small  Single  Zone  air  handling  unit 

i 

System  Number:|AHU-1 

j 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5 

BRICK  AND  CMU 

BARRACKS 

j0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


Weeks  of  Summer: 


32; 

20 


ITswafti  y.'  ' 


PRES  START: 
PRES  STOP 
REQ  START 
REQ  STOP 


TINGSCHEDUL! 
SUN:  "  MON:  " 

TUE: 

WED: 

THUR: 

.Lu  &£  fondest  $  -v 

FRI: 

■ 

SAT: 

0 

0 

0 

0 

o; 

o  : 

0 

1  24; 

24 

24 

~  24 

24 

24  : 

24 

0 

0 

0 

_0 

0 

0  ; 

0 

24 

24 

24 

_ 24 

24 

24  ’ 

24 

ikioi  irc  '  . ' . ~  'f:  .  '  '  ' 

INPUTS 

L>w.v  ,  >'  ^ :  -ibosi^v  %£. \\zx  KHiics^SX^<-s;-.  ,»a  .  :v: : .  n*  *«;•.««»  . 

Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

3,500 

CFM-CLG: 

3,500 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

o 

CALCMI^TIQNS 

St  siij  V  ' . tv 


1  REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON 

i  3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED:  0 

constants 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

[  ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

!  DDCH: 

33900 

|  OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

i  OAR: 

5.67 

G-1889 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/AJN/CWW 


BLDG: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

J15  | 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

^HLM  ; 

■Si  KBS 


Schedule  ST/SP 

opt  st/sp; 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ j_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

~  TOTAL  ! 


v  •  V. . 'I  : 

.00 

0.00 

0.00 

0.00 

0.00 

676o 

oooT 

o.ocf 

1,704.70 

aocT~ 
0.00  " 
0.00 
o.oo— 


1,704,70 


NMm 


17  -7; 

m;:  -: 

[UMCS] 
|UNCW 
!  NO.  ; 

18 


TYPICAL  SYSTEM  POINT  AND  COSTSUMMARY 


UMCS  APPLICATION 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


A,'/.'.,-.  .-.r, ’4/  .  .. 


TOTAL: 


ni 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1890 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7814 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:| 


15,183 


CONDITIONED  SOFT: 


41,843 


System  Name:jSmall  Single  Zone  air  handling  unit 


System  Number:jAHU-2 


Wm&mm 

llllllllp  ■  |||| 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

^  5! 

BRICK  AND  CMU 

BARRACKS 

10000-2400 

|M-F;  SAT-SUN 

Weeks  of  Winter:1 


32 


Weeks  of  Summer: 

20 

_ _ 

«rrinwrsl  ,,.T  =  . 

V 

'  y:y 

" SUN: 

MON:  TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  !  0 

0  0  0 

0 

0 

i  0 

PRES  STOP:  24 

24  24  24 

24 

24 

24 

REQ  START:  0 

0  0  0 

0 

0 

0 

REQ  STOP:  24 

24  24  24 

24  i 

24 

24 

/ 

CON! 

3TANT! 

s 

Motor  HP: 

1.00 

HOAUHC: 

0 

HP  Effic: 

0.69 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

3,500 

COAUC: 

0 

CFM-CLG: 

3,500 

- 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

1 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

, 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

.  0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

rnmmmMmmm 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DcnniDcn  prp^fnt 

hlmwi 

HR/YR 

HR/YR 

j 

DDCCC: 

0.000147 

CLG  HRS  ON: 

3,360  3,360 

NSC: 

20000 

HTG  HRS  ON: 

5,376  5,376 

DDCH: 

33900 

H/C  HRS  ON: 

8,760  8,760 

OPT: 

0 

| 

CHWR: 

17.5 

CLG  HRS  SAVED: 

0 

:  ”  — 

CNWR: 

0 

HTG  HRS  SAVED: 

0 

| 

OAR: 

5.67 

C/H  HRS  SAVED: 

0 

G-1891 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 


BLDG:  7814 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

System  Type: 

|15 

i 

System  Name: 

jSmall  Single  Zone  air  handling  unit 

System  Number: 

|aHU-2 

- 1 

SI 

MH/yr 

Schedule  ST/SPj 

o.oo; 

oo; 

0.00; 

Opt  ST/SP 

0.00: 

o.oo; 

0.00 

Duty  Cycled 

0.00 

0.00; 

0.00 

Demand  Limit 

- 1 . . 

176 

0.00! 

o.oo; 

Night  Setback 

0.00 

0.00 

15.18! 

Sub  Total 

1.76 

0.00 

15.18 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,704.70 

25.74 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time,  i 
and  Safety  Alarms1 

3.00 

[  TOTAL  ^ 

1*76 

1,704.70] 

40*921; 

2.00; 

TYPICAL  SYSTEM  POINT  AN&  COST  SUMMARY 


igialMI 


UMCS  APPLICATION 


DO 

POINTS 


AO  DI 


;  :va 


POINTS 


mm-X  ■" 

|»MNlliilii)INTS: 


COST 


18  Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0 

control  -  AHU 


2 

1 


0 


0 

0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG: 

i _ 


7814 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,183| 


CONDITIONED  SOFT:  41 ,843 


System  Type:1 _ 

System  Name:jsmall  hot  water  boiler 
System  Number:|BLR-1 


lirartsaraffliiM 

Catagory  Number:  Construction: 

Use: 

lOccupancy  HRS:  Occupancy  Days: 

5  BRICK  AND  CM U 

BARRACKS 

10000-2400  !M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

^TfeWg^TO^PiPU.L£ 

SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  1 

0 

0 

_ o  _ 

0 

0 

0 

0 

REQ  STOP: 

24  ■ 

24 

24  ” 

24 

24  _ 

24 

24 

|ps 


Motor  HP: 


HP  Effic: 


0.00 

0.00 


Load  Factor: 


0.80 


CFM-HTG:  _ 0 


CFM-CLG: 

0 

%OA: 

0% 

%Area: 

20% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

BLR  CAP  OUTPUT  (BTUH): 

2,350,000 

HOURS  CALCULATIONS 

:  ..  •.  J;:'/ 

it;  r  - . 

r  REQUIRED  PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376; 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

;  NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1893 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7814 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler  j 

System  Number: 

BLR-1 

WMW  IIS  -• 

MH/jrr  - ..  ,7 

Schedule  SUSP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00* 

0.00 

0.00 

Duty  Cycle; 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

16.66 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

: 

4.00 

. — . . . . . . . 

:  TOTAL 

..  o*oo; 

:.L::  o.ool 

fl;\  16*66; 

'  4*00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

aFabfega^2.iI^ir »■  . .  .  .  '  . *  . . . . . .  ”  •* •  ‘  • 


12SiSS8S!gi . 

UMCS  APPLICATION 

^  bgj|g^||j|§' 


IlliiSl 


r;  •  '£??*?<  p's**  1  ^ 

:  '  -  '  ■  _  ;  ■  .  .  :  .. 

DO  AO  DI  AI 

POINTS-  POINTS  POINTS  POINTS 


COST 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

2 


’  /  -  '  '  :  ; :  f  ■  ■  ■■  ■.■  -  v  ___  .  .  . 

TOTAL: 


3 

0 


$277.00 


$836.00 

$330.00 


G-1894 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

JM/AJN/CWW 


BLDG:  7814 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,1831 


CONDITIONED  SOFT: 


41,843 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5I 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  | 

32’ 

Weeks  of  Summer: 

2°: 

System  operatingschedule 

SUN:  MON: 

TUE:  WED:  THUR: 

:|i; 

FRI: 

SAT: 

PRES  START: 

o; 

0  : 

oi  r 

Oi  I 

o! 

j _ 

0 

0 

PRES  STOP: 

24 

24 

24  ! 

24  j 

24 

1 _ 

24 

24 

REQ  START: 

0 

o  ; 

0!  i 

oi  L_ 

0 

j 

o; 

0 

REQ  STOP: 

24  I 

24  j 

24  L 

24j  i_ 

24 

;%24i 

24 

Motor  HP: 

. 

0.00 

HP  Effic: 

o.ooj 

Load  Factor: 

08^ 

CFM-HTG:  0 

CFM-CLG:! 

0 

%OA: 

0% 

%Area: 

0%' 

_ 1 

CHILLER  CAP  (TONS): 

Oj 

KW-TON: 


0.00! 


BLR  CAP  INPUT  (BTUH): 


2,424,000 


BLR  CAP  OUTPUT  (BTUH): 


1,939,200' 


-  ’  vhr}-. 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

6,376 

6,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

!  0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556; 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1895 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  JM/AJN/CWW 


BLDG:  7814 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Small  steam  boiler 
BLR-2 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 


DATE: 
PREPARED  BY: 


16-Sep-95 

JM/AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7814 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,183 


CONDITIONED  SOFT: 


41,843 


System  Type:|6 

System  Name:iSmall  air  cooled  chiller 
System  Number:!CH-1 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5|BRICK  AND  CMU 

BARRACKS 

10000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 ; 

Weeks  of  Summer: 

_ “I 

System  operating  schedule 

”7-'  ^ 

SUN:  MON:  TUE: 

WED: 

PRES  START:  0  0 

o: 

0 

PRES  STOP:  24  24 

24^ 

24, 

REQ  START:  0  0  j_ 

0 

!  o 

REQ  STOP:  24  24 

24, 

24: 

Puts 

sg,  <k 

tT“'" 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

"o%: 

%Area: 

^0% 

CHILLER  CAP  (TONS): 

~70 

KW-TON: 

TTo 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

a 

THUR: 


24 


24 


HOURS  CALCULA1 

IONS 

,•  77,;.  i  Z' 

J&S-'W.  ' 

REQUIRED  PRESENT 
HR/YR  !HR/YR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

FRI:  SAT: 

o  ; _ g 

~24  24 

o  o 

24  ~24 


CONSTANTS  7 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1897 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE :  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 


BLDG:  7814 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

Sfe^ENE^YleALCUU' 

rioN  si 

JMMARY 

^/.-v  :  ^ '  ;h.,V  \ ;  *'*'*«  tf\ 4 

- ^  *  -  ‘ 

'' '' ' . a tAf . . r'  **■  -  ****“ •"**&**■■' 

System  Type: 

6 

1 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

i 

pSrflS/IBtii/yr^ 

Schedule  ST/SP 

o.ooj 

.00 

0.00, 

Opt  ST/SP 

0.00 

0.00 

0.00; 

Duty  Cycle 

0.00; 

0.00; 

0.00 

Demand  Limit 

0.93 

0.00; 

0.00; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.93 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation: 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,225.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

58.91 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

*  ‘  '  59.83  ..  . 

1,225.00 

0.00  4.00 

—ON 


’O.fSS&i Wa&i 

DO  AO  DI  .  . 

POINTS  POINTS  POINTS  POINTS 


r;  r  |  ¥#*,  w  i  - 

aiiisp|T| 


10  Scheduled  start/stop  control  -  1 

Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air  0 

Cooled  Chiller 

16  Alarms  -  Chiller  0 

42  Chiller  demand  limiting  -  Small  Air  1 

Cooled  Chiller 


1 


0 

0 


2 

0 


2 

0 


$386.00 


$664.00 

$281.00 

$150.00 


G-1898 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


REQUIRED  PRESENT 
[HR/YR  HR/YR 


CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376; 

5,376: 

H/C  HRS  ON: 

8,760 

8,760; 

i 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC:: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1899 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 


CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/CWW 


BLDG:  7814 


{System  Type: 
ISystem  Name: 
System  Number: 


24~ 

Dual  temperature  water  pump 
iDTWP-1 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


kW/yr 

kWh/yr 

MBtu/yr 

!  MH/yr 

Schedule  ST/SP 

o.oo; 

.00. 

o.oo1 

Opt  ST/SP 

0.00; 

0.00 

0.00; 

Duty  Cycle 

0.00 

0.00' 

0.00^ 

Demand  Limit 

3.61 ; 

0.00 

0.00 

Night  Setback 

0.00; 

0.00 

0.00 

Sub  Total 

3.61 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

. I 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

BIOS 

CTN  UMCS  APPLICATION  DO  AO  DI  AI 

;  NO.  ,  POINTS-  POINTS  POINTS  POINTS 

22  Scheduled  start/stop  control  -  DTW  1  0  1  4 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL: 


COST 


$1,418.00 


$1,418.00 


G-1900 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


INPUTS 


Motor  HP: 


_ HP  Effic: 

Load  Factor: 

cfm-htgT 
“  ~  cfm-clgT 

—  "  %oaT 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH)T 
~BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  PRESENT 
IHR/YR  iHR/YR 


CLG  HRS  ON 

§;'2  3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1901 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 


BLDG:  7814  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

Mi  rJaHBKSIljwLATiON  summary 


System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-2 

i - — _ i 

SlcWHp^® 

MKuta  MHto 

^  V  vi 

Schedule  ST/S P 

_ i _ 

o.oo; 

.00 

0.00 

OptST/SP 

0.00 

0.00 

0.00, 

Duty  Cycle 

0.00, 

0.00 

o.oo; 

Demand  Limit 

3.12 

0.00 

0.00; 

Night  Setback 

0.00; 

0.00 

0.00 

Sub  Total 

3.12 

0.00 

0.00 

Economizer 

0.00, 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

- — . - - - - — _ — . — i_ 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

aj:. 

0.00 

o.ooi  *. 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


$1,418.00 


$1,418.00 


G-1902 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7814 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:| 


16,183; 


CONDITIONED  SOFT: 


System  Type: 

24  ! 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-3 

Category  Number:  ^Construction: 

I  5IBRICK  AND  CM U 


s ;  r 

Use: 

BARRACKS 


Occupancy  HRS:  Occupancy  Days: 

0000-2400  1M-F;  SAT-SUN 


Weeks  of  Winter:! 

32 

Weeks  of  Summer:! 

20 

PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN:  MON:  TUE:  WED:  THUR: 

O'  |  0  0  0  ’  ~  ’o 


Motor  HP:!  2.00 


HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 

%oaT 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

HR/YR 


v  -  Si-:  ™ 

PRESENT 

HR/YR 


CLG  HRS  ON: 
HTG  HRS  ON: 
H/CHRSON: 


CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

-!  V  '  ,  ■  ^  V  ; 

FRI: 

SAT: 

0 

0 

24 

24 

0 

0 

24 

24 

CONJ 

JTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

6.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1903 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 


BLDG: 

asps 


7814 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATIONSUMMARY 


^  s' ''V  ’S'  ■ 


System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-3 

iEHHHMi 

M 

Btu/yr  MH/vr 

Schedule  ST/SPj 

0.00 

.00 

o.oo; 

Opt  ST/SPj 

0.00 

0.00 

o.oo: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit! 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

3.12 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms! 

TOTAL 

3.12 

0.00) 

0.00; 

3.00 

22  Scheduled  start/stop  control  -  DTW  10  14  $1,418.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL:  1 


;:a  - 


$1,418.00 


G-1904 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HMM K?  UALUUL^  i  iyj> 

REC 

3UIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

; 

C/H  HRS  SAVED: 

0 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

o" 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

|  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1905 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  J814^ 

System  Type: 
iSystem  Name: 
'System  Number: 


m  i  i 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  .CALCULATI WS 


Dual  temperature  water  pump 
DTWP-4 


MBtu/yr 


Schedule  ST/SP| 
Opt  ST/SP 
Duty  Cycle; 
Demand  Lim ii 
Night  Setback 

Sub  Total _ ]_ 

Economizer 

Ventilation/Recirculation; 

DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


0.00 

.00; 

0.00 

0.00 

o.oo: 

0.00 

0.00 

0.00 

0.00 

4.62 

0.00 

o.oo; 

0.00 

0.00 

0.00 

4.62 

0.00 

0.00 

0.00 

o.oo; 

0.00 

0.00 

0.00 

o.oo; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


m  iisi  m 


FUNCTN  I  UMCS  APPLICATION 

NO.  -  |  _ _ _  , _ _ _ V 

22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


:./T: :n;:  ;  ■  •  y-  -  :  ■  ?  s:  "  <  ’  • 

DO  AO  DI  AI 

POINTS-  POINTS  POINTS  POINTS 


COST 


$1,418.00 


$1,418.00 


G-1906 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/CWW 


BLDG:  7814 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


15,183! 


System  Type:25 _ 

System  NameijHot  water  radiation  pump 
System  Number:  RAD-1 


CONDITIONED  SOFT: 


;  ~  c~  V 


Catagory  Number:  Construction: 

I  5  BRICK  AND  CMU 


|Use: 

IBARRACKS 


jOccupancy  HRS:  Occupancy  Days: 

0000-2400  ;M-F;  SAT-SUN 


Weeks  of  Winter: 
Weeks  of  Summer:* 1 


*.  -'jv ■ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  0 

0 

0 

0 

o: 

0 

0 

PRES  STOP: 

24: 

24  !_ 

24 

24; 

24  _ 

24 

24 

REQ  START: 

i  0 

1  0 

0 

0 

0; 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQUIRED  PRESENT 
IHR/YR  1HR/YR 


CLG  HRS  ON: 

3,360! 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760; 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

—  o 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH:j 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1907 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7814 

IKS**!! 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

iijaLi'i .wap-p™-  •wTr.T^r.lr _ ....... 

ENERGY  CALCULATION  SUMMARY 


Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


System  Type: 

125 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1  ] 

wMM 

kWh/yr*iJ^U-fe 

jlgtu/yr  MH/yr 

Schedule  ST/SP 

0.00 

.00 

O.OOj 

Opt  ST/SP 

0.00 

o.oo; 

0.001 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

- — - - - 1 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

o.oo; 

Sub  Total 

0.00 

0.00 

o.oo: 

Economizer 

0.00 

0.00 

0.00; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

DahA  Afrt  MnnitAPinn 

0.00 

0.00 

0.00 

3.00 


0,00 


0,00 


0,00 


3,00 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

TOTAL: 


,  ^ _ 

. -r.  m  ,  cost 

POINTS  POINTS  POINTS  POINTS 

$570.0CT 


$570.00 


G-1908 


BUILDING  7816 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7816 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


1406-001 

16-Sep-95 


Building  UA-  15,183!  CONDITIONED  SOFT: 


j  System  Type: |l  5 

System  Name:i 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

41,843 


Catagory  Number:  'Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

5BRICK  AND  CMU 

jBARRACKS 

0000-2400  M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


^g^pjgmNGSgHipuLi-  || 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

INPUTS  . 

;  •«  •  •  7  ,s;:; - « -  -  ; .if 

1.00 

”•  ,  :.  v.-  ■ 

Motor  HP 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

3,500 

CFM-CLG 

3,500 

%OA 

100% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOU 

RS  CALCULATION 

is- 

j|>r  v ' 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

.CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1909 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 


BLDG:  7816 

SSystem  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Small  Single  Zone  air  handling  unit 
AHU-1 


Schedule  ST/SPj 

0.00: 

.00 

0.00 

Opt  ST/SP! 

0.00 

o.oo; 

0.00 

I 

Duty  Cycle’ 

0.00 

0.00; 

0.00; 

Demand  Limit 

1.76 

aoo1 

0.00! 

Night  Setback 

0.00 

0.00 

15.18; 

Sub  Total 

1.76 

0.00 

15.18 

Economizer 

0.00 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

o.oo" 

1,704.70 

25.74 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  T 


1,704.7<|: 


L  j  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

FCNCTN  UMCS  APPLICATION  DO  AO  DI  A 


!  E®  -  .  - 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1910 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 


BLDG:  7816 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,183j 


CONDITIONED  SOFT: 


System  Type:  15  j 

System  Name:|Small  Single  Zone  air  handling  unit _  j 

System  Number:^HU-2  | 


1}*  r  * 

jCatagory  Number:  Construction: 

jUse: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

jBARRACKS 

0000-2400 

jM-F;  SAT-SUN 

Weeks  of  Winter: 

32: 

_ i 

Weeks  of  Summer: 

20: 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

i  0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

'  0 

0 

0 

0 

0 

0: 

0 

REQ  STOP: 

24 

24  ' 

24 

24 

24 

24 

24 

>UTS 

mm 

STANT? 

Motor  HP 
HPEffic 
Load  Factor 
CFM-HTG 
CFM-CLG 
%OA 
%Area 

CHILLER  CAP  (TONS) 
KW-TON 
BLR  CAP  INPUT  (BTUH) 
BLR  CAP  OUTPUT  (BTUH) 


REQUIRED 

[HR/YR 


PRESENT 

HR/YR 


HOAUHC: 

HOAUH: 

COAUHC: 

COAUC: 

HOAOHC: 

HOAOH: 

COAOHC: 

COAOC: 
DC  DUTY: 
"DC  DEMAND:! 
ECC: 
ECHC: 
NSUCHC: 

NSUCC: 

DDCCHC: 

DDCCC: 


CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CHWR: 

CNWR: 

OAR: 


0 

0 

o 

0 

b 

o 

o 

~  b 

0.17 

0.17 

0 

0 

0 

o 

0.0000556 

0.000147 


CLG  HRS  ON: 

3,360 

3,360, 

NSC: 

20000 

HTG  HRS  ON: 

5,376 

5,376! 

DDCH: 

33900 

H/C  HRS  ON: 

8,760 

8,760 

1 

OPT: 

: 

0 

G-1911 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 


PREPARED  BY: 


Bldg:  7816 


1 .  If* 


jSystem  Type: 
System  Name: 
[System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

15 _  i 

Small  Single  Zone  air  handling  unit 

AHU-2  j 


Schedule  ST/S P 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00; 

0.00 

0.00; 

Duty  Cycle 

o.oo; 

o.oo: 

0.00 

Demand  Limit 

1.76 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

15.18 

Sub  Total 

1.76 

0.00 

15.18 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,704.70 

25.74 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

o.oo; 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


1,704.70 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


ICS  APPLICATION  DO  AO  DI  7 


psnn 


Sill! 


DO  AO  DI  AI 

POINTS.  POINTS  POINTS  POINTS 


111 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


TOTAL:  13  0  6 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1912 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7816 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

Building  UA:| 

15,183  | 

CONDITIONED  SQFT: 

41,843 

. 

wsmrnzmBxd 

>?  ™  ^  -  -  sr '  "  ■  ■■ ;  ■  ' ' 

System  Type:  1 

System  Name:  Small  hot  water  boiler 

System  Number:|BLR-1 

V  ■<  -<  - 

||li||i|g; -y £ ■  I ,  r  C*  - .  _ .  j  4  /  “  < 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

jBARRACKS 

[0000-2400 

M-F;  SAT-SUN 

|  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20! 

\ 

^YSTEMOPERATING  SCHEDULE 

%  * ; 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ 24 

24;  r 

24 

REQ  START: 

0 

0 

0 

0 

0 

o  r 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

•'*V*r  "  . J^T* 

Motor  HP: 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

20% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

BLR  CAP  OUTPUT  (BTUH): 

2,350,000 

= 

REQUIRED  IPRESENT 

HR/YR  HR/YR 

CLG  HRS  ON:  3,360 

3,360 

HTG  HRS  ON:;  5,376 

5,376 

H/C  HRS  ON:  8,760 

8,760, 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 


CONSTANT? 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

I  CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7816 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

ii  i 

System  Name: 

|Smail  hot  water  boiler 

System  Number: 

|blr~i  : 

!  1 1  -  ■ 

rnmmsmm 

MH/yr 

Schedule  ST/S P 

0.00 

.00' 

0.00; 

OptST/SP| 

0.00 

0.00 

o.oo; 

Duty  Cycle 

0.00; 

0.00 

o.oo; 

Demand  Limit 

o.oo: 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

o.oo; 

0.00 

Economizer 

o.oo: 

0.00; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

16.66 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, ! 

4.00 

and  Safety  Alarms 

o.oo! 

oM 

16,66|  ; 

4.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


•PLICATION 


DO 

POINTS 


DF  A1  COST 


,;«5<  <¥>«!  '  * 

AO 

POINTS  POINTS  POINTS 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


|J|  TOTAL:  2  0  2  2 


$1,443.00 


G-1914 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 


BLDG:  7816 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,183 


CONDITIONED  SOFT: 


41,843 


System  Type: 

5 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN  j 

Weeks  of  Winter: 

_ »i 

Weeks  of  Summer:! 

20! 

J 

- - -  ? 

SUN: 

MON:  TUE: 

WED: 

>s  e v  W* 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  o; 

!  o!  ?  0!  i 

0! 

i  o 

o:  L 

o 

PRES  STOP: 

!  24! 

24  1  24:  j_ 

24 

24  ~ 

24 

24 

REQ  START: 

o, 

o  ;  0  [ 

o 

0 

0  f 

0 

REQ  STOP: 

i _ 2A 

24:  j  24:  f 

24 

24 

24  [_ 

24 

abo 

HP  Effic: 

o.ooj 

Load  Factor: 

0.80 

CFM-HTG: 

;  0 

CFM-CLG: 

0 

!  -  %OA: 

0%l 

%Area: 


0% 


CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 


290,880 


BLR  CAP  OUTPUT  (BTUH): 


242,400 


REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC:: 


0 


HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0  17] 

ECC: 

o! 

ECHC: 

0 

NSUCHC: 

o! 

NSUCC: 

0: 

DDCCHC: 

0.0000556, 

DDCCC: 

0.000147! 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0j 

CHWR: 

_ 175 

CNWR:!  0; 

OAR: 

5.67] 

G-1915 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 


PREPARED  BY: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

- - - - . .  « 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

'  £  ■ 


Schedule  ST ISP 

i  o.l 

OptST/SP 

0.1 

Duty  Cycle 

0.1 

Demand  Limit 

0.1 

Night  Setback 

0.1 

Sub  Total  j 

0.1 

Economizer 

0.1 

Ventilation/Recirculation 

0.1 

DDC  Control 

0.1 

HW  OA  Reset: 

0.< 

Chilled  Water  Reset 

0.( 

Condenser  Water  Reset 

0.( 

Chiller  Demand  Limit 

0.( 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

Steam  Boiler  Monitoring 


$1,015.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  7816 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:| 


15,183 


CONDITIONED  SOFT: 


41,843; 


System  Type: 

6  I 

System  Name: 

Small  air  cooled  chiller 

System  Number:jCH-1  ! 

;  El  a. 

■ ;; 


ICatagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

! - 5 

BRICK  AND  CMU 

jBARRACKS 

0000-2400 

!M*F;  SAT-SUN 

Weeks  of  Winter:; 


32 


Weeks  of  Summer:; 


20 


System  operating  schedule* 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

:‘?5; 

SAT: 

PRES  START: 

0 

0  0 

0 

0 

0 

0 

PRES  STOP: 

24 

24  24 

24 

24 

24 

24 

REQ  START: 

0 

0  0 

0 

0 

0 

0 

REQ  STOP: 

24 

24  24 

24 

24 

24 

241 

■ : *  -  >  ,:v ::■■■■  .■  ■  '  •  •  ■  '  v:-:- 

7m.  mm 

Motor  HP 

1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

74 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

kOURS  CALCULATIONS 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON 

3,360,  3,360 

HTG  HRS  ON 

5,376  5,376: 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

o; 

CONSTANTS  "T;  ' 


HOAUHC: 

.  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1917 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7816 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

System  Type: 

16 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

jCH-1 

mtsi 


Schedule  ST/S P 
Opt  SUSP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset” 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_  and  Safety  Alarms 

TOTAL  ■  I 


mm 


mb mti 


o.oo; 

.00 

0.00: 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.93 

0.00 

0.00: 

0.00 

0.00 

0.00 

_ _ _ L 

0.93 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1,286.25 

0.00 

0.00 

0.00 

0.00 

61.85 

0.00 

0.00 

mm 


1,286.25 


FUNCTN  UMCS  APPLICATION 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


10  Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 

r~  ,  .  WVT1T  .  -  c 


TOTAL: 


sot?  <■  ~  s*s '-T  ” 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$386.00 


$664.00 

$281.00 

$150.00 

$1,481.00 


G-1918 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 

1406-001 

16-Sep-95 

BLDG: 

7816 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

Building  UA: 

15,183  1  CONDITIONED  SOFT: 

41,843 

rTnl . . 

flow 

L  ' . ■■  >  ■  . :.  : \Ly. , 

I-  t,  ,  £ 

System  Type: 

24  _ | 

System  Name: 

Dual  temperature  water  pump 

System  Number:  DTWP-1 

....  . L......  ...[ir.vr . .,,, , . r... 

322115 

feiN 

Catagory  Number: 

Construction:  jUse:  Occupancy  HRS: 

Occupancy  Days: 

_ 5 

BRICK  AND  CMU  BARRACKS  0000-2400 

IM-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer:| 

20 

Systemoperating  schedule 

'k'% 

*§?  :f||:Y  V  0  /  •  '  ■: 

SUN: 

x. : :y{ •  -  V-\‘ '*&>• ' K’J-.l::  &V. ' !>-  :v‘ *:*«v « 

MON:  TUE:  WED:  THUR: 

FRI:  SAT: 

PRES  START:  0 

o 

o 

o 

o 

0  0 

PRES  STOP:  24 

24  24  24  24 

24  24 

REQ  START:  0 

0  0  0  0 

1 

0  0 

REQ  STOP:  24 

24  24  24  24 

-- 

24  24 

INPUTS 

r  j  v  g :  ^ ”  - 

CONSTANTS  ®F  ■  F 

Motor  HP: 

2.00 

HOAUHC: 

0 

HP  Effic: 

0.68 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

o~ 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

HOURSCALCULATIONS 

NSUCC: 

0 

RFOUIRED  PRESENT 

DDCCHC: 

0.0000556 

HR/YR 

HR/YR 

DDCCC: 

0.000147 

CLG  HRS  ON:, 

3,360  3,360 

NSC: 

20000 

HTG  HRS  ON: 

5,376;  5,376' 

DDCH: 

33900 

H/C  HRS  ON: 

8,760  8,760 

OPT: 

0 

CHWR: 

17.5 

CLG  HRS  SAVED: 

0 

CNWR: 

0 

HTG  HRS  SAVED: 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 

0 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 


BLDG: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

■■■nramHK 


System  Type: 

|24  | 

System  Name: 

iDual  temperature  water  pump 

System  Number: 

IDTWP-1 

Schedule  ST/S P 
Opt  ST/SP 
Duty  Cycle' 
Demand  Limit 
Night  Setback 


Sub  Total 

3.61 

0.00 

0.00| 

Economizer 

o.oo: 

0.00 

o.oo! 

Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


;-i  W  ■ : ; '  ■ ~  s: 


TOTAL: 


AO 


COST 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


DO  AO  DI  AI  COST 

POINTS  POINTS  POINTS  POINTS 

*  1  0  1  ~4  $1,418  00 


$1,418.00 


G-1920 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  7816  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA^i  15,183!  CONDITIONED  SQFT:  41,843 


System  Type:l24 


System  Name:  Dual  temperature  water  pump 
System  Number:  DTWP-2^ 


pPieii^BuiO 

Catagory  Number: 

jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5IBRICK  AND  CMU 

BARRACKS 

10000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYStiMQPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

i  o  i 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24: 

24  i 

24 

24 

INPUTS 


Motor  HP: 


2.00 


HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

•  ..  -  •  • 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

/ 


CONSTANTS 

TPT  ■ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

|  DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1921 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01  ■ -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 


BLDG:  7816 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 
System  Name: 
System  Number: 


|Dual  temperature  water  pump 
iDTWP-2 


MBtu/vr 


Night  Setback 

Sub  Total  | 

Economizer 
Ventilation/Recirculation 
DDC  Control 
~  HWOA~Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  ! 


mm 


Opt  ST/SP 

o.ooj 

0.00 

0.00 

Duty  Cycle: 

o.oo; 

0.00 

0.00 

f,.  ;  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

FIJNCTN  1  TIMrS  APPI.TPATTfiM  nfl  Art  nr  at 


NO.  POINT*!  PrtllV 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


■  v  ;  ‘ 


TOTAL: 


GOST 


$1,418.00 


$1,418.00 


G-1922 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 


BLDG:  7816 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:| 


15,183 


CONDITIONED  SOFT: 


41,843 


System  Type:  24 


System  Name:toual  temperature  water  pump 

System  Number:jDTWP-3 

.  . . 

mmsmsm 

vK. 

Catagory  Number: 

Construction: 

Use:  Occupancy  HRS: 

Occupancy  Days: 

5|BRICK  AND  CMU 

BARRACKS  0000-2400 

jM-F;  SAT-SUN 

Weeks  of  Winter: 

32i 

Weeks  of  Summer: 

20 

SYSTEM  OPERAT1NO  SCHEDULE 

TUE. 

PRES  START: 

PRES  STOP: 

REQ  START: 

REQ  STOP: 


:  '  so1'  'JlcScK 

: .  .  .  ,:=;. :  ;=■  .  .  V: ; . 

WED:  THUR:  FRI: 


SAT: 


0 

0 

0 

0 

0 

0 

0 

24 

24 

24  ^ 

24  : 

24 

24 

24 

0 

0 

0  1 

0 

0 

0 

_ 0 

24 

24  L_ 

24  j_ 

24  ' 

24 

24 

INPUTS 


. . 


Motor  HP: 


V  ■.  ; 


2.00 


HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

POURS  CALGUUmQMgapiie 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

3,360 

3,360; 

HTG  HRS  ON: 

5,376 

5,376: 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HT6  HRS  SAVED:  0 

C/H  HRS  SAVED: 

0 

CONSTANTS 

•-ryj:.;  ,  "  ,'V 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

|  DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1923 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7816 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

J  —1.  —  ‘ . . _  _ 


System  Type:  24 

System  Name: 

Dual  temperature  water  pump  s 

System  Number: 

jDTWP-3 

jJl^y 

-  mmsMm 

MBtu/yr  MH/yr 

Schedule  ST/SP| 

i  i .  . 

0.00 

.00 

0.00: 

Opt  SUSP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

j  Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total  j 

3.12 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

'  >.  TOTAL  | 

3.12 

0.00; 

0.00  <■  3.00 

UMCS 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

.  siiia  -  -  ■  . 

'  iMrc^nriTiAB  DO  AO  DI  AI  COST 


POINTS  POINTS  POINTS  POINTS 


22 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


&■  r  • . , 


' .  : 


TOTAL: 


$1,418.00 


$1,418.00 


G-1924 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7816 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:{ 


CONDITIONED  SOFT: 


41 ,843 


System  Type:  24 

System  Name:  Dual  temperature  water  pump 
System  Number:  DTWP-4 


Catagory  Number:  Construction: 

5IBRICK  AND  CMU 


Use: 

BARRACKS 


Occupancy  HRS: 
0000-2400 


[Occupancy  Days: 
iM-F;  SAT-SUN 


Weeks  of  Winter: 
Weeks  of  Summer: 


.  ■ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

!  o 

_a 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

oi 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

INPUTS^ 

iSIliiii1 

CONS 

5TANTS 

Motor  HP: 
HP  EfficT 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 

_ %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH) : 


REQUIRED 

[HR/YR 


PRESENT 

IHR/YR 


CLG  HRS  ON 

HTG  HRS  ON 

H/C  HRS  ON 

3,360  3,360; 

5,376  5,376! 

8.760  8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

o 

C/H  HRS  SAVED 

0 

HOAUHC: 

'  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1925 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY: 


BLDG:  7816 

iSystem  Type: 
jSystem  Name: 
{System  Number: 


mmm 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

If  cAipOm  omo 


Dual  temperature  water  pump 
DTWP-4 


mmt 


Schedule  ST/S P{ 
Qpt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ j_ 

_ Economizer 

Ventilation/Recirculation 
DDC  Control 
~  HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  F 


o.oo; 

.00 

0.00 

0.00 

0.00 

0.00 

0.00; 

0.00 

0.00 

4.62 

0.00 

0.00 

0.00 

0.00 

0.00 

4.62 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

j  otBS 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

5  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


ft'=.  ' '  ft  :• 


TOTAL: 


COST 


$1,418.00 


$1,418.00 


G-1926 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  7816 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 
CONDITIONED  SOFT: 


41,843 


'S3kfe 

Category  Number 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

5|BRICK  AND  CMU 

iBARRACKS 

|0000-2400  M-F;  SAT-SUN 

Weeks  of  Winter:^ 

32, 

Weeks  of  Summer:! 

20 

ip.„_ . n _ _ 

*&&ssr*. ***&'"  - 

. ^ 

§YifiSFOPEP^tlNG:iQ 

1EDJJI 

,E  ■ 

WW^WS. 

■'  :  ^  :  ■ ''  w:  =-::V‘  ■  ' 

yrt  4.  \  vV;  ~ 

'■>  . :  : .  • 

SUN: 

MON: 

TUE:  WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0 

0 

o;  o 

0 

0  0: 

PRES  STOP:  24 

24 

24  24 

24 

24  24 

REQ  START:  0 

0 

0  1  0 

0 

0  0 

REQ  STOP:  24  ; 

24 

24  24 

24 

24  24 

INPUTS 

0.75 

CONSTANT'S 

>|F.  ' 

l ..... ....  ,T  .  : . ,  ■  • 

Motor  HP: 

-<5sw. 

HOAUHC: 

0 

HP  Effic: 

0.66 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

20%: 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

piRlsaScoSidfis 

11  ;  •: 

NSUCC: 

0 

DDCCHC: 

0.0000556 

REQUIRED 

PRESENT 

1  HR/YR 

HR/YR 

DDCCC: 

0.000147 

CLG  HRS  ON: 

3,360 

3,360 

NSC: 

20000 

HTG  HRS  ON: 

5,376 

5,376 

DDCH: 

33900 

H/C  HRS  ON:j 

8,760  8,760 

OPT: 

0 

CHWR: 

17.5 

CLG  HRS  SAVED: 

6 

CNWR: 

0 

HTG  HRS  SAVED: 

0 

OAR:; 

5.67 

!  C/H  HRS  SAVED: 

0 

G-1927 


L 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7816 

_  BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

i  ffi  ENERGY  CALCULATION  SUMMARY 

. . .  **■ 

.V.  ...  .*  A*  .  . 

System  Type: 

25 

ISystem  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

I 

MBtu/yr 

MH/yr 

Schedule  ST/S P 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

‘  Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00, 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  : 

0*00) 

0.00 

0.00: 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

FUNCTn  J  UMCS  APPLICATION  DO  AO  DI  AI  COST 

NO.  •  1  POINTS  POINTS  POINTS  POINTS 

23  Scheduled  start/stop  control  -  HW  1  0  1  1  $570.00 

Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


IIP#  Wf  W/M W  TOTAL: 


$570.00 


G-1928 


BUILDING  7818 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7818 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

15,183  CONDITIONED  SQFT: 


,  " 


System  Type.ll  5 

System  Name:jSmall  Single  Zone  air  handling  unit 
System  Number:  AH  U-1 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

Ibarracks 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN:  MON: 


TUE:  WED:  THUR: 


SAT: 


PRES  START: 

0 

0; 

0  I 

0 

0 

0 

0 

PRES  STOP: 

24; 

24 : 

24; 

^24 

24 

24  | 

24 

REQ  START:  _ 

0 

0  L_ 

0 

0 

_ 0 

_ g  L_ 

0 

REQ  STOP: 

24 

24 

24  _ 

24 

24  ; 

24 

INPUTS 


Motor  HP: 
HP  EfficT 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS  jT 
KW-TON: 
BLR  CAP  INPUT  (BTUH)7 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 


PRESENT 

jHR/YR 


CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

o| 

HTG  HRS  SAVED: 

0; 

C/H  HRS  SAVED: 

0 

_  ,  ^  ^  -« . 

cs 

HOAUHC: 

HOAUH: 

COAUHC: 

coaucT 

HOAOHC: 

HOAOH: 

COAOHC: 

COAOC: 

DC  DUTY: 

DC  DEMAND: 

ECC:  ” 
ECHC: 
NSUCHC: 

nsuccT 

DDCCHC: 

DDCCC: 

NSC: 

DDCH:! 

OPT: 
CHWR:  ” 
CNWR: 
OAR: 


0 

0 

1) 

0 

~0 

... ----- 

0 

7  o 

0.17 

0.17 

6 

0 

0 

""  0 

0.0000556 

0.000147 

20000 

33900 

_"0 

’  17.5 
0 

~  ~~5~67 


G-1929 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7818 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

15 

System  Name: 

ISmall  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

! 

mm 


Schedule  ST/SP| 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

3.12, 

O.OOi 

0.00 

Night  Setback 

0.00 

0.00 

15.18 

Sub  Total 

3.12 

0.00 

15.18 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,704.70 

25.74 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

!  and  Safety  Alarms 

3.00 

r v  ■  :  TOTAI^-^::ll/ 1.-  : 

•  v  3.12]  v . . 

1,704.701 

■  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


FUNCTN  UMCS  APPLICATION 

NO.:-;  _ 2 _ _ 

1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

'  TOTAL: 


DO  AO 


.  ■  sf:SE'S  v'  n  : 

DI  A] 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1930 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7818 


Building  UA:1 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

M83;  ;  CONDITIONED  SOFT: 


41,843 


System  Type:ll5 

System  Name:|Small  Single  Zone  air  handling  unit 
System  Number:AHU-2 


Catagory  Number:  jConstruction: 

I  5|BRICK  AND  CMU 


Use: 

Tbarracks 


{Occupancy  HRS: 
0000-2400 


Occupancy  Days: 
M-F;  SAT-SUN 


Weeks  of  Winter: 
Weeks  of  Summer:! 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


r;  =** 

. 1.00 

069 
0.80 
3,500 
~~~  0500 

. Too% 

5% 

0 

0.00 

- 

0 


HR/YR  HR/YR 


CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

; 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

INPUTS 


. r- . 

Motor  HP: 
HPEffic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 


CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH]r 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1931 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 


BLDG:  7818 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGYC&LCULATIONSUMMARY 


System  Type: 

]-15  j 

System  Name: 

ISmall  Single  Zone  air  handling  unit 

System  Number: 

jAHU-2  ; 

Schedule  ST/SP; 

_ Opt  ST/SP 

Duty  Cycle| 
Demand  Limit 
Night  Setback 

Sub  Total _ i_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL 


0.00| 

0.00 

0.00 

1.76: 

0.00 

1.76 

Too' 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


.00 

0.00 

6.00 

0.00 

0.00 

0.00 

aoo7" 

0.00 

T7o4.ro 

~6"6o~ 

o.oo 

o.oo 

o.oo 


1,704.70! 


0.00 

aoo- 

o.oo: 

o.oo 

15.18 

15.18 

O.OO: 

0.00 

25.74 

o.oo- 

0.00 

0.00 

0.00 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

i!  ‘  *  -  ■  m 


jg  ; 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback- AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


TOTAL: 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


:  :w: 


3  °  6 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1932 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7818 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:i 


15,183 


CONDITIONED  SOFT: 


41,843 


System  Type:|1 


System  Name:iSmall  hot  water  boiler 
System  NumberjBLR-l  _ _  _ 


liHB 

Catagory  Number:  f 

Construction: 

Use: 

Occupancy  HRS: 

iOccupancy  Days: 

!  s\\ 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer:' 

20 

SYSTEM  OPERATING  SCHEOmE 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

o  L 

0 

0 

PRES  STOP: 

24 

24 

24 

2 4 

24 

24' 

24 

REQ  START: 

0 

0 

0 

- 

o  : 

0 

j  0 

REQ  STOP: 

24 

24 

~24 

24 

24 

241 

!  24 

CONSTANTS 


Motor  HP: 

0.50 

HOAUHC: 

'  0 

HP  Effic: 

0.66 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

i  COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

2,350,000 

j  ECC: 

0 

ECHC: 

0 

HOURS  CALCULATIONS 

NSUCHC: 

0 

NSUCC: 

0 

PPnilIRPn  PRFSFNT 

DDCCHC: 

0.0000556 

IHR/YR 

HR/YR 

DDCCC: 

0.000147 

i  CLG  HRS  ON: 

3,360  3,360 

NSC: 

20000 

HTG  HRS  ON: 

5,376  5,376: 

DDCH: 

33900 

H/C  HRS  ON: 

8,760  8,760 

OPT: 

0 

CHWR: 

17.5 

CLG  HRS  SAVED: 

0 

CNWR: 

0 

HTG  HRS  SAVED: 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 


G-1933 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

m +>  i  m  ^  i  m  - 1  m 

Schedule  ST/SPi 

_ _ _ i _ 

0.00 

.00j 

o.ob! 

Opt  ST/SP 

0.00 

0.00 

o.oo; 

Duty  Cycle! 

0.00 

0.00 

O.OOj 

Demand  Limit 

0.00 

0.00 

o.oo; 

Night  Setback 

0.00 

0.00 

1 

0.00! 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

o.oo: 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

16.66 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

lv  .  -  TOTAL  1  " 

0.00 

0.00 

16.66  4.00 

Ai 

mm 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


MIS 


COST 


1  Scheduled  start/stop  control  -  HW  2  0  0  0  $277.00 

Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 


2  Hot  water  reset  -  HW  Boiler 


0  0 


0  3  $836.00 


4  Alarms  -  HW  Boiler 


0  0  2 


0  $330.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

JM/AJN/CWW 


BLDG:  7818 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:' 


15,1 83| 


CONDITIONED  SOFT:! 


41,843: 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

CNJ 

ch 

00 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

!M-F;  SAT-SUN 

Weeks  of  Winter: 

i 

32 

Weeks  of  Summer: 

1 

20 

wmrn^mmmGscHEmiL 

p  * 

tolsif !«'  ';Si ' 

. - 

SUN: 

MON: 

TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0 

'  '  o  ! 

o 

o 

0 

0 

0 

PRES  STOP:  j  24 

24  ! 

24  24 

24 

24 

24 

REQ  START:  !  0  j  0.  l 

0i  !  0 

0 

0 

0 

REQ  STOP:  I  24;  i  24  f 

24;  !  24 

24 

24 

24 

SON 

SI&NTS 

Motor  HP: 

o.oo; 

HOAUHC:  0 

HP  Effic: 

0.00 

HOAUH:  0 

Load  Factor: 

0.80 

COAUHC:  0 

CFM-HTG: 

o; 

COAUC:  0 

CFM-CLG: 

0 

HOAOHC:  0 

%OA: 

0% 

HOAOH:  0 

%Area: 

0% 

j 

COAOHC:  0 

CHILLER  CAP  (TONS): 

_ 0 

COAOC:  0 

KW-TON: 

O.OOi 

DC  DUTY:  017 

BLR  CAP  INPUT  (BTUH): 

254,400! 

i 

DC  DEMAND:  0.17 

BLR  CAP  OUTPUT  (BTUH): 

212,000 

ECC:  0 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

ECHC: 

0 

NSUCHC:  0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1935 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


BLDG^^818 


1406-001 


System  Type: 
System  Name: 
System  Number: 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7818 


Building  UA:j _ 15,183  j  CONDITIONED  SOFT:! _ 

System  Type:|6  j 

System  Name:}small  air  cooled  chiller  ; 

System  Number:|CH-1 _ j 

- - —  „  *  .*  p  ••  • 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


CONDITIONED  SQFT:j 


41,843 


Catagory  Number:  Construction: 

I  5  BRICK  AND  CMU 


|Use: 

IBARRACKS 


|Occupancy  HRS:  |Occupancy  Days: 

10000-2400  IM-F;  SAT-SUN 


Weeks  of  Winter: | 
Weeks  of  Summer:! 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

!  0 

;  0 

0 

PRES  STOP: 

24 

: _ 24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0i 

1  0 

0 

0 

REQ  STOP: 

24 

24 

~~2A 

24 

24 

24 

24 

'  "  mmr 
,,  n. 


Motor  HP 

1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

74 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0; 

REQUIRED 

HR/YR 


CLG  HRS  ON 

3,360 

HTG  HRS  ON 

5,376 

H/C  HRS  ON 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

PRESENT 

HR/YR 

3,360: 

5,376: 

8,760 


CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-1937 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 


CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 

DATE:  16-Sep-95 

PREPARED  BY:  JM/AJN/CWW 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

RGY  CALCULATION  SUMMARY 

System  Type:  |6  i 

System  Name:  Small  air  cooled  chiller 

i 

System  Number:  ]CH-1  ; 

kWh/jtT 

MBtq/yr  MH/yt 

Schedule  ST/SPj 

0.00' 

.00 

0.00  , 

Opt  ST/S P 

o.oo; 

0.00 

o.oo: 

Duty  Cycle 

0.00 

o.oo! 

0.00 

Demand  Limit 

0.93 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.93 

0.00 

0.00 

Economizer 

0.00 

o.oo: 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,291.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

62.10 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms^ 


1  ;  TOTAL  L 

63,031 

1,291.50] 

0*00! 

4.00 

pyMcs-"- 

:FU^feTN> 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

r':V'  \ 

COST 

10 

Scheduled  start/stop  control  - 

1 

0 

1 

0 

$386.00 

Chiller;  Optimum  start/stop  control 

- 

Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 

11 

Chilled  water  reset  -  Small  Air 

0 

0 

0 

2 

$664.00 

Cooled  Chiller 

16 

Alarms  -  Chiller 

0 

0 

2 

0 

$281.00 

42 

Chiller  demand  limiting  -  Small  Air 

1 

0 

0 

0 

$150.00 

Cooled  Chiller 

1  TOTAL: 

2  0 

:  ■ 

^  \ 

2 

$1,481.00 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7818 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

Building  UA: 

15,183; 

CONDITIONED  SOFT: 

41,843 

^  _ t— _ 

_  _ _ _ 

,  .. 

"  ■  -  '  '  - '  V* 

”•  ■vr  , 

*  1 

if 

Vi  »>  ^  ^  '  "%'**  s  iSfr,  ^  ' 

System  Type:|24 

System  Name:  Dual  temperature  water  pump 

System  NumbedDTWP-l 

. 

r  ■■■,..  j-,...........-. . 

r  >  * 

Catagory  Number:  (Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5IBRICK  AND  CMU 

BARRACKS 

i 

0000-2400 

M-F;  SAT-SUN 

1 

Weeks  of  Winter: 

i  i  - 

32 

j  Weeks  of  Summer: 

20 

JEWS**:  ^  ” 

SVSTEMlDPERATING  schedule 

SUN:  MON:  TUE:  WED:  THUR: 

v'&k: 

FRI: 

SAT: 

Pl&iS!1S3||§ 

^  ">1''  >j  x*  •  -  ■ 

PRES  START:  0  0 

0  i  0  0 

0 

0 

PRES  STOP:  24  24 

24  24  24 

24 

24 

REQ  START:  0  0 

o 

o 

o 

0 

0 

REQ  STOP:  _ _24  _ 24  ; _ 

24  i  24  24 

24 

24 

INPUTS 

CONSTANTS 

<<<r— ???*  » 

Motor  HP: 

2.00 

HOAUHC: 

'  0 

HP  Effic: 

0.68 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

| 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

HOURS  CALCULATIONS 

i  .  r  %  - 

NSUCC: 

0 

REQUIRED  PRESENT 

DDCCHC: 

0.0000556 

HR/YR  HR/YR 

DDCCC: 

0.000147 

CLG  HRS  ON:  3,360 

3,360 

NSC: 

20000 

HTG  HRS  ON:  5,376 

5,376 

I 

DDCH: 

33900 

H/C  HRS  ON:  8,760 

8,760 

OPT: 

0 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1939 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7818 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-1 

piiilficw^rS^siSK 

fcwn/y 

MBtu/yr 

mm 

Schedule  ST/SP 

0.00. 

.do] 

0.00 

Opt  ST/SP 

0.00 

o.oo; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

3.61 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

3.61 1 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

o.ooH 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water^Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

i 

3.00 

3.61  i 

0,00{ 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


„f, , 

.  _ .  4-.-- , 


TOTAL: 


$1,418.00 


$1,418.00 


G-1940 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7818  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:!  15,183:  CONDITIONED  SOFT:  41,843 


|  System  Type:l24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-2 

f -  «  «" - MlSP'  ; 

jCatagory  Number:  Construction: 

Use: 

(Occupancy  HRS:  jOccupancy  Days: 

5jBRICK  AND  CMU 

BARRACKS 

j0000-2400  M-F;  SAT-SUN 

Weeks  of  Winter:  32] 

Weeks  of  Summer:  20| 


“ . ' . 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0  i 

o  ! 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24; 

24 

24 

24 

24 

24 

REQ  START: 

0 

f 

0 

0 

0 

0 

0 

REQ  STOP: 

24  7 

24  i 

24 

24 

24 

24 

24 

inputs 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG:  0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATION 

IS 

REQUIRED  PRESENT 

HR/YR  HR/YR  1 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376: 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1941 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

Hi  \  vMNERfS:?AlfyLATION  SUMMARY 

System  Type: 

124 

jSystem  Name: 

jDual  temperature  water  pump 

System  Number: 

DTWP-2 

PIS 

Mata 

MBtu/yr  MH/yr 

Schedule  STISP- 

0.00 

.00; 

0.00 

Opt  SUSP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

4.62 

0.00 

0.00 

Night  Setback' 

0.00 

0.00 

0.00 

Sub  Total 

4.62 

0.00 

o.oo! 

Economizer 

0.00 

0.00 

o.oo: 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

C  ::  TOTAL 

4*62j 

0.00 

0.00  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


:CS  APPLICATION 

. . 


POINTS 


VjAO^s 

POINTS 


DI 

Points 


. 

AI  ' 

POINTS 


COST 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


1 


1 


$1,418.00 


$1,418.00 


G-1942 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-SeP-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7818 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:| 


15,183i 


CONDITIONED  SOFT:: 


41,843 


System  N umber: |DTWP-3 


System  Type: 

System  Name^Dual  temperature  water  pump 


gl  TrivnL  DUii»wnuj  ini  ^ 

„ ,  «  saw -s.  ♦  -v.  - - - 

iCatagory  Number:  Construction: 

|Use: 

Occupancy  HRS: 

jOccupancy  Days: 

5|BRICK  AND  CMU 

jBARRACKS 

!0000-2400 

iM-F;  SAT-SUN 

Weeks  of  Winter! 

32; 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

'?r  ' 

THUR: 

V:' 

FRI: 

:  m: 

SAT: 

PRES  START: 

o  L 

o  r 

0 

0 

0 

0 

0 

PRES  STOP: 

24  L 

24 

24 

24 

24  ; 

24 

24 

REQ  START: 

0 

0  __ 

_ 0 

0 

0  [ 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

i 


INPUTS 


Motor  HP: 


3.00 


HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

3,360 

1 - 

3,360 

HTG  HRS  ON: 

5,376; 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

o1 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

o” 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1943 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/CWW 


BLDG: 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 


Dual  temperature  water  pump 
DTWP-3 


m- 

Schedule  ST/S P 


kWh/yrl 


MBtu/yr 


MH/vr 


Opt  ST/SP 

o.oo; 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

4.62; 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

4.62 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

4,62i 

0.00; 

0.00 

3.oo 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

>MCS  1 

fUNCTN  |  UMCS  APPLICATION  DO 

:v  Ad  '■ 

DI  AI 

COST 

NO. 

POINTS 

POINTS 

POINTS  POINTS 

22  Scheduled  start/stop  control 

-DTW  1 

0 

1  4 

$1,418.00 

Pump;  Optimum  start/stop  - 

DTW 

Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL: 


$1,418.00 


G-1944 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7818 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

Building  UA: 

15,183 

CONDITIONED  SOFT: 

41,843 

System  Type:! 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-4 

i 

Category  Number:  jConstruction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


5|BRICK  AND  CMU 


BARRACKS 


0000-2400 


lM-F;  SAT-SUN 


Weeks  of  Winters 

32 

Weeks  of  Summer:; 

20 

System  operating  SCHEDULE 

...  . 

SUN: 

MON:  TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24" 

24 

24 

24 

24 

24 

24 

INPUTS 

r^rjr 

CONSTANTS 

.v‘  . 

..  .  ..-A  a  -!  C  .T  "  .  -  -  1  ^  -  -  - 

Motor  HP: 

3.00 

HOAUHC: 

0 

HP  Effic: 

0.79 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHO: 

0 

NSUCHC: 

0 

MOHRS  CALCULATIONS 

1E.S; 

NSUCC: 

0 

DDCCHC: 

0.0000556 

REQUIRED  PREbtN  1 

IHR/YR  iHR/YR 

DDCCC: 

0.000147 

CLG  HRS  ON:  3,360 

3,360 

NSC: 

20000 

HTG  HRS  ON:  5,376 

5,376" 

DDCH: 

33900 

[  H/C  HRS  ON:  8760 

8,760 

OPT: 

0 

’ - 

;  CHWR: 

17.5 

CLG  HRS  SAVED:  0 

CNWR: 

0 

HTG  HRS  SAVED:  0 

=  OAR: 

5.67 

j  C/H  HRS  SAVED:  0 

G-1945 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 


BLDG:  7818 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

3Y  CALCULATION  SUMMARY 


System  Type: 

|24 

j 

System  Name: 

[Dual  temperature  water  pump 

System  Number: 

IDTWP-4 

_ J 

kWh/vr 


MBtu/vr 


MH/vr 


Schedule  ST/SP 

0.00 

oo; 

0.00; 

Opt  ST/SP 

o.oo! 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

4.62 

0.00 

o.oo: 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

4.62 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

liy  AT :  TOTAL. 

4.621 

0,00 

0.00 

0.00 

i  NO 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  i 

UMCS  APPLICATION  DO  AO  DI  J 


DI  At 


A.  : 


Si  i.iSS.rSr;;’ 


TOTAL: 


POINTS  POINTS  POINTS;  ;,  POINTS 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


COST 


$1,418.00 


$1,418.00 


G-1946 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7818  BUILDING  NAME: 

| _ Building  UA: _ 15,183  [_ 

System  Type:  25 _ 

System  Name:lHot  water  radiation  pump _ 

;  System  Number:  RAD-1 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


CONDITIONED  SOFT: 


ICatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

{Occupancy  Days: 

5|BRICK  AND  CMU 

{BARRACKS 

0000-2400 

IM-F;  SAT-SUN 

Weeks  of  Winter:1 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0; 

0 

0 

\  0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

1  24 

24 

24 

24 

24 

24 

24 

INPUTS 


Motor  HP: 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

%oaT 

%Area: 

CHILLER  CAP  (TONS): 

KW-T0N7 
BLR  CAP  INPUT  (BTUH)T 
BLRXAP  OUTPUT  (BTUH): 


{REQUIRED  [ 

_ HR/YR  i 

CLG  HRS  ON:|  "  3,360 

HTG  HRS  ON:  ^376 

H/CHRSON: _ 8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED^  0 


PRESENT 
jHR/VR  _ 

3,360 

5,376 


rtr  V  faCMUlT  ^  1  "T"'  ’  -  '  '1  ' 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT:! 

i _  _ _ _ 

0 

CHWR: 

i _ 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1947 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 


BLDG:  7818 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type: 

25 

i 

System  Name: 

Hot  water  radiation  pump 

i 

System  Number: 

RAD-1 

i 

BiMWMMaa;; 

-  mku&e  ....  1 

"  MH/yr 

Schedule  ST/SP 

0.00 

.00 

o.oo; 

Opt  ST/SP 

0.00 

0.00 

0.00! 

Duty  Cycle; 


Demand  Limit 


Night  Setback 


Sub  Total 


Economizer 


Ventilation/Recirculation 


DDC  Control 


HW  OA  Reset 


Chilled  Water  Reset 


Condenser  Water  Reset 


Chiller  Demand  Limit 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


0.00 


0.00 


0.00 


0.00; 


0.00 


0.00' 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 

0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


3.00 


0.00 


0.00 


0.00 


3.00 


_ _ ..  .3®c|®ob®|S; 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

TOTAL: 


DO  AO  DI  Al 

POINTS  POINTS  POINTS  POINTS 


1 


1 


1 


COST 


$570.00 


$570.00 


G-1948 


BUILDING  7820 

BN  ADMINISTRATION  &  CLASSROOMS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7820 


Building  UA: 


BUILDING  NAME:  BN  ADMIN  &  CLRM 
>512  i  conditionedsqftT 


1406-001 
1 6-Sep-95 


System  Type:|10 _  _ 

System  Name:|Multizone  air  handling  unit _ ___J 

System  Number:|AHU-1 _ _ _ I 


Catagory  Number:  {Construction: 

7IBRICK  AND  CMU 


|Use: 

BATTALION 


j  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN:  MON:  TUE:  WED:  THUR: 

a  :  ~q:  ;  o  _ a  : _ a 

24  24  24  r  24  24 

Q  ~  Is  ,  7_  ! _ 8  T 

~0  ~  ~17  17  7  17  15 


U3EMJJ2L 

Motor  HP 

3.00 

HP  Effic 

0.79 

Load  Factor 

0.80 

CFM-HTG 

6,490 

CFM-CLG 

6,490 

%OA 

30% 

%Area 

100% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED 

HR/YR 


PRESENT 

[HR/YR 


CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

{Occupancy  HRS: 

Occupancy  Days: 

0700-1800 

|M-F;  SAT 

-M 

FRI: 

SAT: 

£  : 

0 

0 

24 

24 

8 

0 

17 

0 

CONSTANTS 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

! 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941" 

NSUCC: 

0.00249 

i 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1949 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE*  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG: 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


System  Type: 

l - __ — 

|10  i 

System  Name: 

Muftizone  air  handling  unit 

(System  Number: 

AHU-1  ; 

kWh/yr 


MBtu/yr 


MH/yr 


Schedule  ST/SP 

0.00 

17,744.48 

202.29 

i 

Opt  ST/SP 

0.00 

691.23 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

4.62 

0.00 

0.00 

Night  Setback 

0.00 

39,168.26 

91.94 

Sub  Total 

4.62 

57,603.97 

294.23! 

Economizer 

0.00 

1,210.65 

0.00 

Ventilation/Recirculation 

0.00 

152.62 

9.62 

DDC  Control 

0.00 

3,548.20 

75.61 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

5.00 

and  Safety  Alarms 

TOTAL 

4.62 

62,515.43; 

379.461 

5.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


functn  umcs  application 


TOTAL: 


TV/l  i  /\  n . 


'  -  -■  ■  :  :  '  ■  1  V  -  ,  : 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control -MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1950 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


INPUTS 

Motor  HP 

•  *  ‘  .•  :•  '  -- .  •••  •••  • 

0.75 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

450,000 

BLR  CAP  OUTPUT  (BTUH) 

360,000 

CLG  HRS  ON:  900 _ 3,360 


HTGHRSON:  1,440  5,376; 

H/CHRSON:  2,346  8,760 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

i  NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH:I 

|- . . . .  .  .  . .  : 

30100 

OPT: 

305 

CHWR:! 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1951 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 


PREPARED  BY: 


BLDG: 


[System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


|Small  hot  water  boiler 
BLR-1 


kWh/yr 


MBtu/yr 


Schedule  ST/S P 

0.00j 

2,669.32 

0.00 

Opt  ST/SP 

0.00 

206.85' 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

2,876.17 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.55 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

and  Safety  Alarms 

; 

0.001 

:  2,876.17) 

2.55! 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

5iS; 7-/-  ■  II  " '  ?iftp t~" 


rMCS  APPLICATION 


DO  AO  D,  A, 

POINTS  POINTS  POINTS  POINTS 


1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 

4  Alarms  -  HW  Boiler 


TOTAL: 


A. 


$277.00 


$836.00 

$330.00 

$1,443.00 


G-1952 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7820 


:  7820  BUILDING  NAME:  BN  ADMIN  &CLRM 

Building  UA:j  2,512  CONDITIONED  SQFTY  6,673; 

System  Type:|8 _ 

System  Name:Air  cooled  DX  compressor 
System  Number:  CH-1 


Jt  w  if  "  » 1 


jCatagory  Number:  Construction: 

I  7|BRICK  AND  CMU 

j  Weeks  of  Winter:  _ 

I  Weeks  of  Summer: 


Use: 

BATTALION 


Occupancy  HRS:  Occupancy  Days: 

10700-1800  “  M-F;  SAT 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

8 

7 

8 

7 

8 

0 

REQ  STOP: 

0 

17 

17 

17 

"l5 

17 

0 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

21 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936, 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

!  DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

[  OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1953 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7820 

mmsmmssmammm 


BUILDING  NAME:  BN  ADMIN  &  CLRM 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

18 

! 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

iCH-1 

! 

Schedule  STYSP: 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

_ Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

total  i 


kWh/yr 


MH/yr 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

,  -  ■  ;  POINTS.  POINTS  POINTS  POINTS  ;  ; 

17  Scheduled  start/stop  control  -  DX  10  10  $243.00 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

1  TOTAL:  1  0  1  0  $243.00 


G-1954 


BUILDING  7824 

BN  ADMINISTRATION  &  CLASSROOMS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7824 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA: 


2,91 7i 


CONDITIONED  SOFT: 


12,246 


System  Ty peril  0 


System  NameiiMultizone  air  handling  unit 


System  Number:lAHU-1 


Catagory  Number:  jConstruction: 


7IBRICK  AND  CMU 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


BATTALION 


10700-1800 


jM-F;  SAT 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEMidPERAfPGSCHEDULE 


m 


SUN: 

MON: 

TUE: 

WED: 

r-  «...  '  - 

THUR:  FRI: 

SAT: 

PRES  START: 

O1 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

; 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7  i_ 

7 

0 

REQ  STOP: 

0 

17 

17 

17 

17  r 

17 

0 

INPUTS 


Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

4,818 

CFM-CLG: 

4,818 

%OA: 

20% 

%Area: 

28% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

NoURSCALCULAfiONS 

Pi 

€jii  : 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED:! 

3,776 

C/H  HRS  SAVED: 

6,153 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1955 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT  RILEY,  KS  PREPARED  BY:  JM 


BLDG-  7824  ^ 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


MISCALCULATION  SUMMARY 


System  Type: 

I10 

System  Name: 

[Multizone  air  handling  unit 

System  Number: 

|AHU-1 

i 

Schedule  ST/S P! 
Opt  ST/Sp| 
Duty  Cycle 
Demand  Limit 


DDC  Control, 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

-  TOTAL  :.^a] 


24,023.88 
1  115.34 

oocT 

o.oo: 


Sub  Total 

7.46 

53,034.66 

125.94 

Economizer 

0.00 

998.62 

0.00 

Ventilation/Recirculation 

0.00 

75.53 

4.76 

2,926.76 

0.00 

0.00 

0.00 

0.00~ 


57*035.58; 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

- 

UMCS  APPLICATION  DO  AO  DI  AI  COST 

POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1956 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  7824 


Building  UA: 


BUILDING  NAME:  BN  ADMIN  &  CLRM 
r917'  !  CONDITIONED  SQFT*T 


System  Type:  [10 _ 

System  Name:|Multizone  air  handling  unit 
System  Number:  AHU-2 _ _ 


Catagory  Number:  [Construction: 

7  BRICK  AND  CMU~ 


{Use: 

BATTALION 


[Occupancy  HRS: 
0700-1800 


v,  X'  ■  • 


[Occupancy  Days: 
!M-F;  SAT 


Weeks  of  Winter: 
Weeks  of  Summer: 


.  ::::  '  ”  ,-T: "T ,:'v •  ~T::- ^ .  ::  ; 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

0 

0 

0 

i  0: 

1  o 

!  0 

0 

PRES  STOP 

24 

24 

24 

24 

24 

24 

24 

REQ  START 

0  L 

7 

7 

7 

1  7. 

7 

0 

REQ  STOP 

0  : 

17 

17 

17 

17 

1  7 ; 

0 

►pffSSIS 

^ 

CONI 

JTANTS 

Motor  HP: 

Viw  -  :  sil; 

7.50 

HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG? 
"  %OA: 
%Area: 

CHILLER  CAP  (TONS)? 

KW-TON: 
BLRCAP  INPUT  (BTUH): 
BLRCAP  OUTPUT  (BTUH): 


^REQUIRED  PRESENT 
HR/YR 


CLGHRSON:  1,000 

3,360 

HTGHRSON:  1,600 

5,376 

H/C  HRS  ON::  2,607 

8,760 

CLG  HRS  SAVED:; 

2,360 

HTG  HRS  SAVED: 

3,776; 

C/H  HRS  SAVED: 

6,153; 

HOAUHC: 

HOAUH: 
COAUHC: 
“  COAUC: 
HOAOHC: 

HOAOH: 

COAOHC: 

COAOC: 
DC  DUTY: 
DC  DEMAND: 

eccT 

ECHC: 

NSUCHC: 

NSUCC: 
DDCCHC: 
DDCCC:! 
NSC:; 
DDCH: 
—  OPT: 
CHWR: 
CNWR7 
OAR: 


16.2 

26.1 

0.000257 

0.00068 

33.3 

53.5 
_  0.001 15 
"  0.00305 

CU7 
ai7 
0.00021 
0~0000795 
000094? 
000249 
“0.000233 
0.000616 
36600 
301 00 
305 

17.5 
0 

5^67 


G-1957 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7824 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

Schedule  ST/SP| 
Opt  ST/Sp| 

_ Duty  Cycle| 

Demand  Limit 
Night  Setback; 

Sub  Total _ [_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  ReseT 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL .  I 


-I 

0.00 
0.00 
0.00; 
10.99 
0.00 
10.99 
0.00|  ‘ 
o.oo 
ooo 
o.oo 
aoo 
aoa 
0.00 


10.99: 


34,838.13; 

1,642.82 

0.00 

0.00 

41,426.29 

77,907.25 

1,483.00 


84.13 

4,346.41 

aoo- 

aoo 

0.00 


83,820.78! 


106.98 

o.oo: 

aoa 

o.oo 

4096 

153.95 

aoo1 

5.30 
~  38.63 
0.00 
0.00 
o.oo; 
aoo 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

~  t;X  u  ^  -  to  *  , ' w  «.,***  '  ~  '  s  -  -  ■'■••••••  -  ••••—  * ' 


rUNCTN  UMCS  APPLICATION 

NO 

_ •. 

1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 

TOTAL: 


DC  AI ' 


POINTS  POINTS  POINTS  POINTS 


■ 

COST 

$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1958 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7824 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA:| 


2,917; 


CONDITIONED  SOFT: 


12,246 


System  TypeZlO 


* '  *  **4'«"¥  *  ■  T-' . '■ 

'll 


I 


System  Name:|Multizone  air  handling  unit 


1 


System  Number:AHU-3 


| 

Catagory  Number: 

Construction: 

Use:  pccupancy  HRS:  Occupancy  Days: 

L 

BRICK  AND  CMU 

BATTALION  10700-1800  !M-F;  SAT 

Weeks  of  Winter:;  32 

Weeks  of  Summer:  20; 


j^STEM  OPERATING  SCHEDULE 

,^:7 

- :  ~ 

/%-■ 

SUN: 

MON:  TUE: 

WED: 

*  ,. 

THUR: 

FRI: 

SAT: 

PRES  START:  0! 

o' 

0 

0 

0  : 

0 

0 

PRES  STOP:  24' 

24 

24 

24 

24  _ 

24 

24 

REQ  START:  0 

7  : 

7 

7. 

7  [ 

7  ” 

REQ  STOP:  0 

17 

Hz 

17 

17 

17 

0 

iudiitc . . 

prirMm 


r **«  ?  r  ~ 


Motor  HP: 


5.00 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

4,818 

CFM-CLG: 

4,818 

%OA: 

20% 

%Area: 

28% 

CHILLER  CAP  (TONS):  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

c 5'  '  " 

HOURS  CALCULATION 

St  or 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

1,000 

3,360; 

HTG  HRS  ON:1 

1,600 

5, 3761 

H/C  HRS  ON;: 

2,607 

8,760; 

CLG  HRS  SAVED:; 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR:i 

0 

OAR: 

5.67 

G-1959 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM 


BLDG:  7824  BUILDING  NAME:  BN  ADMIN  &  CLRM 

II  II  |i||liliiilllllll|illlllll'i  . Hill . 


System  Type: 

|10  ! 

System  Name: 

jMultizone  air  handling  unit 

System  Number: 

jAHU-3  i 

Schedule  ST/SP 


24,023.88' 


Opt  ST/SP- 

0.00 

1,115.34 

0.00: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

o.oo; 

Night  Setback 

0.00 

27,895.44 

29.89 

Sub  Total 

7.46 

53,034.66 

125.94; 

Economizer 

0.00 

998.62 

0.00 

Ventilation/Recirculation 

0.00 

75.53 

4.76; 

DDC  Control 

0.00 

2,926.76 

24.581 

HW  OA  Reset; 

0.00 

0.00 

o.oo; 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

TOTAL 

7.46| 

57,035*58; 

155.29; 

5.00 

NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

IliiSili  is  ;  -  ■  '  '  • 

mm  ■  _  ,  ■  , 

UMCS  APPLICATION  DO  AO  DI  J 


.  _  _  . . . . .  . 

c- 

;r,Vr.^j  ,'V.  :  'V/'  T  :  !,>  £  ;  ;. ::  ,  - 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -  AH U;  1 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

35  Outside  air  damper  economizer  0 

control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU  0 

|j  I  HI!  1  TOTAL:  1 


llttiS® 


COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

i$4,#9.00 


G-1960 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7824 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA: 


2,917; 


CONDITIONED  SOFT: 


12,246 


System  Typetjl 


System  Name:!Small  hot  water  boiler 


System  NumberilBLFM 


m 

EiC 

StWUlLDlS 

n 

i 

■tafiHHMF  1  isssKlfc  £ 

jCatagory  Number: 

Construction: 

(Use:  Occupancy  HRS:  Occupancy  Days: 

; _ _ _ _  a  nnn  U  IT  OAT" 

Weeks  of  WinterJ 

32 

Weeks  of  Summer: 

20; 

HI 

'  V"  ""  ",  '  'r  :  ‘ 

•  ■---  "A 

SUN:  MON: 

TUE*  WED: 

THUR: 

FRI:  SAT: 

PRES  START:  S  0 

”  0 

0  0 

0 

o  :  o 

PRES  STOP:  24 

24  24 

24 

24  24 

REQ  START:  0 

7 

7  7 

7 

7  b 

REQ  STOP:  0 

17 

17  17 

17 

17  Oj 

“ . v'V!  • 

r  — — ^ 

v.;! 

CONSTANTS 

Motor  HP: 

1.00 

HOAUHC: 

16.2" 

HP  Effic: 

0.69 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Afea: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

1,125,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

900,000 

ECC: 

0.00021 

ECHC: 

0.0000795 

gl « | 

NSUCHC: 

0.000941 

lioulsCAi^ULMIONSl 

NSUCC: 

0.00249 

>.  .’i. 

DDCCHC: 

0.000233 

r  REQUIRED 

PRESENT 

i  ;hr/yr 

HR/YR 

DDCCC:! 

0.000616 

CLG  HRS  ON: 

1,000 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,600 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,607 

8,760 

OPT: 

305 

CHWR: 

;  i7.5 

j  CLG  HRS  SAVED: 

2,360 

CNWR: 

0 

HTG  HRS  SAVED: 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,153 

G-1961 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM 


BLDG:  7824 


nil  %  *- 

gwim: 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

{System  Number: 

BLR-1 

Schedule  ST/SP| 

_ OptST/SPi 

_ Duty  Cycle! 

Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculationj 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

•-'?&  TOTALPSaiM 


KVWvfc 


kWh/yr 


0.00; 

3,256.53! 

0.00 

o.oo; 

263. 04 1 

0.00 

0.00, 

0.00 

0.00 

0.00; 

0.00  " 

0.00 

0.00 

0.00 

0.00 

o.oo; 

3,519.57 

0.00 

0.00 

0.00 

0.00 

0.00; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6.38 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

mum 


3,519.57 


j  UMCS 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  HW  2 

Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler  0 

Alarms  -  HW  Boiler  0 

m  total;  2 


COST 


$277.00 


$836.00 

$330.00 

$1,443.00 


G-1962 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  7824 


Building  UA:| 


BUILDING  NAME:  BN  ADMIN  &  CLRM 
2,917  CONDITIONED  SQFT:| 


System  Type:|6 _ j 

System  Name:jSmall  air  cooled  chiller  _ _ 

System  Numberr  CH  1 _ J 


iMM] 1 


Catagory  Number:  (Construction: 

7IBRICK  AND  CMU 


Use:  Occupancy  HRS:  lOccupancy  Days: 

i BATTALION  0700-1800  |M-F;  SAT 


Weeks  of  Winter:; 
Weeks  of  Summer:: 


zh  V  '  o  ->  *  -  <*&*'■■ 

-  '■  (VtJ  *  .  IS'&zx 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

i  o 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

24 

24 

REQ  START: 

0 

7 

7 

'  7 

7 

7 

i  0 

REQ  STOP: 

0 

17 

17 

'  ff 

17 

17 

!  o 

1";  t ,  v  ,if:'  ,.  J/ 


%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

71 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  ON: _ 1,000 _ 3,360 

HTG  HRS  ON:  1,600  5,376 

H/C  HRS  ON:  2,607;  8,760 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

.  0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

_ _ 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

!  NSC:* 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1963 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM 


BLDG:  7824  BUILDING  NAME:  BN  ADMIN  &  CLRM 


System  Type:  16 

System  Name: 

[Small  air  cooled  chiller 

System  Number: 

|CH-1 

Iff”  MH/yr 

Schedule  ST/SP; 

0.00’ 

5,348.54. 

o.oo; 

Opt  ST/SP 

0.00! 

691.23 

o.oo; 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

1.73 

0.00 

o.oo; 

Night  Setback 

0.00; 

0.00 

0.00: 

Sub  Total 

1.73 

6,039.77 

0.00 

Economizer 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

o.oo; 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

o.oo; 

1,247.75 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

60.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

t  TOTAL  :  F 

81-73) 

7,287.52) 

o.oo! 

4.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


11 

16 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 


0 

0 


42  Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


TOTAL: 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


2  $1,481.00 


G-1964 


BUILDING  7826 
CLINIC  W/O  BEDS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7826  BUILDING  NAME:  CLINIC  W/O  BEDS 

Building  UA:j  1,594  j  CONDITIONED  SOFT:;  3,841 


IP 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

M  :H1T8»!T> 

MBHIBEsSSr 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

10 

i - 

BRICK  AND  CMU 

DENTAL  CLINIC 

0800-1700 

M-F 

Weeks  of  Winter:!  32 

Weeks  of  Summer:  20 


^YSTEWlQPEf^llNOSgHibMIlE 

lll8lllS^te:B;SI 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0; 

0 

i  0 

PRES  STOP: 

24 

24 

124 

24 

24 

24 

24 

REQ  START: 

0 

8 

8 

8 

8 

8 

0 

REQ  STOP: 

0 

17 

17 

17 

17; 

17 

0 

. ■  — " -  A”-* '^:r 

INPUTS 

‘T< rs  'v * v  ■ "  «  • 

Motor  HP 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

3,230 

CFM-CLG 

3,230 

%OA 

20% 

%Area 

86% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURSCAlCULATldNS 

.... 

so 

!  REQUIRED  PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON:| 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 

;S . rilK: 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

j  CNWR: 

0 

OAR: 

i _  ! 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


BLDG:  7826 

BUILDING  NAME:  CLINIC  W/O  BEDS 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

|10  | 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

jAHU-1 

- ; - — - - - 1 

Schedule  ST/Spj 

KW/yr;  1 

0.00 

kWh/yr 

14,827.64; 

MBtu/yi  MH/yr 

207.99 

Opt  ST/S P 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Sub  Total _ _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  | 


2,962.36 
T8, 256.73 
2,364.64 
238.47“ 
901.90 

6Too 

0.00 

0.00 

0.00 


21,761.67 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


umcs  : 

UNCTN  UMCS  APPLICATION 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control -MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


POINTS-  POINTS  POINTS  POINTS 


! 


TOTAL: 


COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1966 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-9 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


ENERGY  CALCULATION  PARAMETERS 

BLDG:  7826 

BUILDING  NAME: 

CLINIC  W/O  BEDS 

Building  UA: 

1.594]  1  . 

CONDITIONED  SOFT:; 

3,841 

rpR 

j§ 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

1 

I? 

^ 1 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7 

BRICK  AND  CMU 

jBATTALION 

10700-1800 

IM-F;  SAT 

|  Weeks  of  Winter:! 

32  j 

Weeks  of  Summer: 

20; 

EM  ISPER/C 

riN<?" 

SCpjPULI 

SV;  s.  ,  .  i"  . 

SUN 

MON: 

TUE:  WED:  THUR: 

FRI:  SAT: 

PRES  START: 

C 

)  0 

0  0  ;  0 

o";  1  o 

PRES  STOP:  [ 

24;  24 

24  24  !  24 

24  24 

REQ  START: 

c 

)  8 

8  8  8 

8  0 

REQ  STOP:  • 

c 

j  17  . 

17  17  17 

— 

17  !  0 

CONSTANTS  5HHI 

\  «-  «  «  •*  •  *  ?r 

Motor  HP 

0.50 

HOAUHC: 

16.2 

HP  Effic: 

0.66 

HOAUH: 

26.1 

Load  Factor 

: 

0.80 

COAUHC: 

0.000257 

CFM-HTG 

: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0%: 

HOAOH: 

53.5 

%Area: 

14% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

|  BLR  CAP  INPUT  (BTUH): 

344,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

275,000 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

POURSCALCUL 

Hi 

<!£~>  -  S&SSs 

MSISi 

NSUCC: 

0.00249 

0  000233 

1 

1 

REQUIRED  PRESENT 

HR/YR  HR/YR 

UUCCnu. 

DDCCC: 

U.vVwbwv 

0.000616 

CLG  HRS  ON:; 

900 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,440~ 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,346! 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED:; 

2,460 

CNWR: 

0 

HTG  HRS  SAVED: 

3,936 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,414 

G-1967 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG:_  7826^ 

BUILDING  NAME:  CLINIC  W/O  BEDS 

System  Type: 

i 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1  I 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

total  I 


MBtyfor 


Schedule  ST/SPl 

o.oo; 

1,779.55 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00; 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00: 

0.00 

0.00 

Sub  Total 

0.00 

1,917.45 

0.00 

Economizer 

0.00; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

1.95 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

1,917.45 


UMCS 
FUNCTN 
;  NO. 


i*  n 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 


$277.00 


$836.00 

$330.00 


$1,443.00 


G-1968 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7826 

BUILDING  NAME: 

CLINIC  W/O  BEDS 

Building  UA:j 

1,594 

CONDITIONED  SOFT;:  3,841 

'  '  ’K 

System  Type:  8  i 

System  Name: (Air  cooled  DX  compressor 

System  Number:jCH-1 

Catagory  Number: 

Construction: 

Use: 

jOccupancy  HRS:  jOccupancy  Days: 

10 

BRICK  AND  CMU 

DENTAL  CLINIC 

0800-1700  |M-F 

Weeks  of  Winter: _ 32j 

Weeks  of  Summer:  20| 


Motor  HP:  6.00 


HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

10 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pOUW CALOjOltlONSilf, 

1  REQUIRED 

PRESENT 

!  HR/YR 

HR/YR 

CLG  HRS  ON:  900 

3,360 

|  HTGHRSON?  1,440 

5,376| 

H/C  HRS  ON:  2,346 

8,760 

: _ : _ i 

CLG  HRS  SAVED: 

2,460: 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS _ 


HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

1  CNWR: 

0 

!  OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7826 

BUILDING  NAME:  CLINIC  W/O  BEDS 

ENERGY  CALCULATION  SUMMARY 

ISystem  Type:  !8 

ISystem  Name: 

[Air  cooled  DX  compressor 

jSystem  Number: 

jCH-1 

?  mm - 

KWh/yr 

./  ■  '--'.'.T...!-  •  .  “  S.T-.S'i  '  t  -.  <  "V  'i ■  V'  I- 

MJBtu/yr 

MH/yr 

Schedule  ST/SPj 

0.00: 

.00! 

0.00 

j  Opt  ST/SP 

o.oo; 

0.00; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

o.oo; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

175.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

8.42 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

8.421 

175.00] 

0.00] 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

^  ■ ’ '  :  - ; ~  •'  r  ‘  -  . 

FUNCTN  - - — 


UMCS  APPLICATION  DO  AO  DI  AI  COST 

POINTS  POINTS  POINTS  POINTS 


17 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


1 


0 


1 


$243.00 


W:  7; 


TOTAL: 


$243.00 


G-1970 


BUILDING  7832 
GYMNASIUM 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CVWV 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7832 


BUILDING  NAME:  GYMNASIUM 


Building  UA: 


System  Type:  3 

System  Name: 'Small  steam  boiler 
System  Number:  BLR- 1 


jCatagory  Number:  Construction: 

16  BRICK  AND  CMU 


Use: 

"gymnasium 


CONDITIONED  SOFT:; 

■jllllH  '  .  1 


Occupancy  HRS: 

0600-2200 


_ 20,694 

■Wr& 


jOccupancy  Days: 
|M-F;  SAT-SUN 


Weeks  of  Winter:! 


Weeks  of  Summer: 

20 

SUN: 

MON: 

TUEr  WED: 

THUR:  FRI: 

SAT: 

PRES  START: 

o! 

i  o;  ! 

o!  1  o:  ! 

0  i  0 

i  o' 

PRES  STOP:  T 

24 

24 

24  I  24  ! 

24  24 

24 

REQ  START:  H 

9 

6  ! 

6  6  ; 

6  1  6 

9 

REQ  STOP:  T 

19! 

r  21  r 

21  i  1  21 !  i 

21  |  21 1 

1 _ m 

Motor  HP: 

_ _ HP  Effic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA~ 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


o.oo; 

250,000 

220,000 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON:| 
HTG  HRS  ON:| 
H/C  HRS  ON:| 

CLG  HRS  SAVED:| 
HTG  HRS  SAVED:! 
C/H  HRS  SAVED: 


HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7; 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

_ i 

DC  DEMAND:: 

0.17; 

ECC: 

0.000022 

ECHC: 

0.0000083: 

NSUCHC: 

0. 000637! 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000! 

DDCH: 

11000; 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1971 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  7832 

BUILDING  NAME:  GYMNASIUM 

W' .  •„ : 

CALCULATION  SUMM/ 

.  . - . 

System  Type: 

3 

System  Name: 

Small  steam  boiler 

1 

System  Number: 

BLR-1 

MmHH 

mKBWISs 

:  ’ :  : 

Schedule  ST/SP 

0.00 

•00; 

0.00 

. 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

O.OOj 

0.00 

Demand  Limit 

0.00 

O.OOj 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

_ 

0.00 

0.00 

0.00 

1 

Chiller  Demand  Limit 

— 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

and  Safety  Alarms 

1 

nt'Wfiiiiiiffftiiwi 

<f*.r  'y 

ifillilvi: 

wpm 

nrEM  ptj  tst  s 

mmmmmEgv 

7  Steam  Boiler  Monitoring  10  3  1  $1,015.00 


$1,015.00 


G-1972 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  7832  BUILDING  NAME:  GYMNASIUM 

Building  UA:|  2,692  j  CONDITIONED  SOFT:  ~  20,694 

j _ System  Type:|3 _  j 

j  System  NamerlSmall  steam  boiler 

j  System  Number:  BLR-1  I 


Catagory  Number:  Construction: 

16  BRICK  AND  CMU 


[Use:  Occupancy  HRS:  Occupancy  Days: 

GYMNASIUM  0600-2200  M-F;  SAT-SUN 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

1  0 

1  0 

0 

0 

0  : 

0 

PRES  STOP: 

24 

!  24 

24 

24 

24 

24 

24 

REQ  START: 

1  9 

6 

6 

_ 6 

6 

6 

9 

REQ  STOP: 

19 

21 

21 

21 

21 

21 

19 

INPUTS 

MotorHP 

>V'  \  ; 

ys, •*' : . •  , .  - ? ; ’  ='*.■:  >• ; ■ ; 

0.00 

HP  Effic 

0.00 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

5,900,000 

BLR  CAP  OUTPUT  (BTUH) 

4,720,000 

CLGHRSON:  1,900  3,360 

HTG  HRS  ON:  3,040  5,376 

H/C  HRS  ON:  4,954  8,760 


CLG  HRS  SAVED: 

1,460 

HTG  HRS  SAVED: 

2,336 

C/H  HRS  SAVED: 

3,806 

CONSTANTS 

HOAUHC 

20.9 

HOAUH 

33.6 

COAUHC 

'  0.000213 

COAUC 

0.000562 

HOAOHC 

27.8 

HOAOH 

44.7 

COAOHC 

0.000391 

COAOC 

0.00103 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000022 

ECHC 

0.0000083 

NSUCHC 

0.000637 

NSUCC 

0.00168 

DDCCHC 

0.0000143 

DDCCC 

0.0000378 

NSC 

425000 

DDCH 

11000 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-1973 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  7832 

BUILDING  NAME:  GYMNASIUM 

BSC*  w 

ENERGY  CALCULATION  SUMMARY 

System  Type:  |3  i 

System  Name: 

Small  steam  boiler 

jSystem  Number: 

lBLR-1  I 

kWh/yr 

MBtu/vr  MH/yr 

Schedule  ST/SPj 

0.00 

.00 

0.00 

Opt  ST/SPj 

0.00! 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback1 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

0.00] 

0.00 

o.oo‘  4.qoi 

G-1974 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CVWV 


mm 

Motor  HP: 

0.12 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

1,250 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  SAVED: 

1,460 

HTG  HRS  SAVED: 

2,336 

C/H  HRS  SAVED: 

3,806 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

!  CNWR: 

0 

OAR: 

5.67 

G-1975 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG^  7832 

il  lii  tew 

1  IS  -  SI  - 

BUILDING  NAME:  GYMNASIUM 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

;16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

FC-1 

wmmcmmmmmmm 

kWh/vr 

MBtu/yr  MH/yr 

Schedule  ST/SPp 

0.00. 

261.40’ 

98.11 

Opt  ST/SP 

o.oo; 

34.13 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00, 

0.00 

57.21 

Sub  Total 

0.00 

295.53 

155.32 

Economizer 

0.00 

0.00 

0.00; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

1.48 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

! 

and  Safety  Alarms 

IP  TOTAL  'WtPH- >-P. 

0,00; 

295.53; 

156.80  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 


$348.00 


30  Direct  digital  control  -  H&V  Unit  0  1 

33  Outside  air  damper  ventilation  and  0  1 

recirculation  control  -  AHU 


0  3  $813.00 

0  0  $272.00 


TOTAL; 


4  $1,433.00 


G-1976 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7832 


Building  UA:| 


System  Type:jl6 _ 

System  Name:jHeating  and  Ventilating  Unit 
System  Number:IFC-2 


1406-001 
1 6-Sep-95 
JM/CVWV 


BUILDING  NAME:  GYMNASIUM 

2,692  CONDITIONED  SOFT: 


Catagory  Number:  jConstruction: 

16;BRICK  AND  CMU 

I  Weeks  of  Winter:; 

Weeks  of  Summer: 


'Use:  Occupancy  HRS:  Occupancy  Days: 

GYMNASIUM  0600-2200  M-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

9 

6 

6 

6 

6 

6 

9 

REQ  STOP: 

i  19 

21 

21 

21 

21 

21 

19 

Inputs  -• 

Motor  HP: 

0.12 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

1,250 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

REQUIRED 

iHR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON 

:  1,900  3,360 

HTG  HRS  ON 

H/C  HRS  ON 

3,040  5,376 

1  4,954  8,760 

CLG  HRS  SAVED 

1,460 

HTG  HRS  SAVED 

2,336 

C/H  HRS  SAVED 

3,806 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

i  DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1977 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  7832 

*  *  WKjip,  ,  ” 


BUILDING  NAME:  GYMNASIUM 

l^WC^LCULAtlON  SUMMARY 


System  Type: 

h6 

System  Name: 

IHeating  and  Ventilating  Unit 

jSystem  Number: 

|FC-2  j 

Wmmmmmm. 

iftteSiv' 

mm  ii 

IS WiS&ttm 

MBtu/yr  MH&E 

Schedule  ST/S P 

o.oo; 

261 .40 

_ 1 _ 

98.11 

Opt  ST/SP 

0.00 

34.13: 

0.00' 

Duty  Cycle 

0.00 

0.00 

0.00' 

Demand  Limit 

0.00 

0.00 

o.oo: 

Night  Setback 

0.00 

0.00 

57.21 

Sub  Total 

0.00 

295.53; 

155.32 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

1.48 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL 

0,00; 

295.53 

156.80  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


i5  .  ,  . 

CTN  UMCS  APPLICATION 

.:,K  v-v:-:  - 

NO.  .'ISC'K;.: 


.... 


ION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


18 


30 

33 

iiss 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

TOTAL: 


■ TWT*  A  T 

TOTAL 


1 


0 

0 


0 


0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


1  2  0  4 


$1,433.00 


G-1978 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7832  BUILDING  NAME:  GYMNASIUM 


Buildina  UA:  2.692:  I  CONDITIONED  SQFT:I  20,694 


System  Type:|16 


System  Name:|Heating  and  Ventilating  Unit 
System  Number:jHV-1 _ 


;;;V .  r « «~  *-*;*■*.  ■  -  r  - 

Catagory  Number:  {Construction: 

Use: 

Occupancy  HRS: 

{Occupancy  Days: 

1 6;BRICK  AND  CMU 

GYMNASIUM 

10600-2200 

!M-F;  SAT-SUN 

Weeks  of  Winter:!  32 

j  Weeks  of  Summer:  20 

SYSTEM  OPERATING  SC 

HEDUL 

rp* 

: . ; . 

SUN: 

MON: 

TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0  r 

0 

0 

_o 

0 

0 

0 

PRES  STOP:  24 

24 

24 

24 

24 

24 

24 

REQ  START:  9 

6 

6 

J5 

6 

6 

9 

REQ  STOP:  19 

21 

21 

21 

21 

21 

19 

f ^ ^ "  •  •*;  *••••..•'*  ** 

INPUTS 

CONSTANTS  ; 

Motor  HP: 

1.50 

HOAUHC: 

20.9 

HP  Effic: 

0.74 

HOAUH: 

33.6 

Load  Factor: 

0.80 

COAUHC: 

0.000213 

CFM-HTG: 

8,500 

COAUC: 

0.000562 

CFM-CLG: 

0 

HOAOHC: 

27.8 

%OA: 

100% 

HOAOH: 

44.7 

%Area: 

18% 

COAOHC: 

0.000391 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00103 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000022 

ECHC: 

0.0000083 

Vkv"  V 

NSUCHC: 

0.000637 

NOURSCALCULATiONS 

|Vi '!  v  = 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

i 

DDCCC: 

0.0000378 

CLG  HRS  ON: 

1,900 

3,360 

NSC: 

425000 

HTG  HRS  ON: 

3,040 

5,376! 

DDCH: 

11000 

H/C  HRS  ON: 

4,954 

8,760 

I 

OPT: 

305 

i 

CHWR: 

17.5 

CLG  HRS  SAVED: 

1,460 

i 

i 

CNWR: 

o 

HTG  HRS  SAVED: 

2,336 

OAR: 

5.67 

C/H  HRS  SAVED: 

3,806 

G-1979 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DA^-:  1 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  7832 


BUILDING  NAME:  GYMNASIUM 


MzZSiia&S&.'i 


System  Type:  16  ____ _ _ _ 

System  Name: 

iHeating  and  Ventilating  Unit 

System  Number: 

lHV-1 

IS  WM 


mt*£ 


mm 


MBtu/vr  MSyi 


Schedule  ST/SP 


0.00 


2,825.93 


667.16 


Opt  ST/SP 


0.00 


368. 97  i 


0.00 


Duty  Cycle 


0.00 


0.00 


0.00 


Demand  Limit 


0.00 


0.00 


o.oo1 


Night  Setback 


0.00 


0.00! 


205.94 


Sub  Total 


o.oo 


3,194.90 


873.10 


Economizer 


0.00 


0.00 


o.oo: 


Ventilation/Recirculation 


0.00 


0.00 


0.00 


DDC  Control 


0.00 


0.00 


5.33 


HW  OA  Reset 


0.00 


0.00 


0.00 


Chilled  Water  Sfeset 


0.00 


0.00 


0.00 


Condenser  Water  Reset 


0.00 


0.00 


0.00 


Chiller  Demand  Limit 


0.00 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


3.00 


TOTAL 


0.00 


3,194,901 


878.43 


3.00 


TYPICAL 

m  . 


COST 


POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


TOTAL:;  ;  4 


$1,433.00 


G-1980 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/CVWV 


INPUTS 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

8,500 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

18% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  ON: 

1,900 

3,360 

HTG  HRS  ON: 

3,040 

5,376 

H/C  HRS  ON: 

4,954 

8,760 

CLG  HRS  SAVED: 

1,460 

HTG  HRS  SAVED: 

2,336 

C/H  HRS  SAVED: 

3,806 

HOAUHC 

20.9 

HOAUH 

33.6 

COAUHC 

0.000213 

COAUC 

0.000562 

HOAOHC 

27.8 

HOAOH 

44.7 

COAOHC 

0.000391 

COAOC 

0.00103 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000022 

ECHC 

0.0000083 

NSUCHC 

0.000637 

NSUCC 

0.00168 

DDCCHC 

0.0000143 

!  DDCCC 

0.0000378 

NSC 

425000 

DDCH 

i _  _  . 

11000 

OPT 

| 

305 

CHWR 

175 

CNWR 

0 

OAR 

5.67 

G-1981 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  7832  BUILDING  NAME:  GYMNASIUM 


r  ;  ENERGY  CALCULATION  SUMMARY 


System  Type: 

!16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

jHV-2 

3b? 

kWh/yr 

MBty/yr 

min 

Schedule  ST/SP 

0.00! 

2,825.93 

667.16 

Opt  ST/SP 

o.oo; 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00: 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

205.94 

Sub  Total 

0.00 

3,194.90 

873.10 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

5.33 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

1 

3.00 

and  Safety  Alarms 

.  .  TOTAL  ' 

0.00! 

3,194.90 

mm 

3.00; 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


G-1982 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7832 


BUILDING  NAME:  GYMNASIUM 


Building  UA: 


2,692 


CONDITIONED  SOFT:, 


20,694 


m 


System  Type:'l6 


System  Name:  Heating  and  Ventilating  Unit 


System  Number: 


HV-3 


Catagory  Number: 

Construction: 

Use: 

[Occupancy  HRS: 

Occupancy  Days: 

16 

BRICK  AND  CMU 

[GYMNASIUM 

0600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


P RES  START 
PRES  STOP 
REQ  START: 
REQ  STOP 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0 

o  ; 

0 

0 

24 

24 

24 

24 

24 

24 

24 

9 

6  ’ 

6 

6 

6[  L 

6 

9 

19 

21 

21 

21 

21  : 

21 

19 

INPUTS 

4  >V- 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

8,500 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

18% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

tS  CALCULATIONS';^^ 


REQUIRED 

Ihr/yr 


PRESENT 


CLG  HRS  SAVED: 

1,460 

HTG  HRS  SAVED: 

2,336 

!  C/H  HRS  SAVED: 

3,806 

CONSTANTS 


HOAUHC: 


HOAUH: 


COAUHC: 


COAUC: 


HOAOHC: 

HOAOH: 


COAOHC: 


COAOC: 


DC  DUTY: 


DC  DEMAND: 
ECC: 


ECHC: 


NSUCHC: 


NSUCC: 


DDCCHC: 


DDCCC: 


CHWR: 


CNWR: 

OAR: 


20.9 


33.6 


0.000213 


0.000562 


27.8 


44.7 


0.000391 


0.00103 


0.17 


0.17 


0.000022 


0.0000083 


0.000637 


0.00168 


0.0000143 


0.0000378 


CLG  HRS  ON: 

1,900 

3,360  \~ 

NSC: 

425000 

HTG  HRS  ON: 

3,040 

5,376 

DDCH: 

11000 

H/C  HRS  ON: 

4,954 

8,760  i 

OPT: 

305 

17.5 


0 

5  67 


G-1983 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  7832 _ 

BUILDING  NAME:  GYMNASIUM 

l^ftNlRGY  CALCULATION  SUMMARY 

System  Type: 

|16 

System  Name: 

(Heating  and  Ventilating  Unit 

System  Number: 

(hV-3 

kWh/yr 

MBtu/yr  i 

MH/yr 

Schedule  ST/SP 

o.oo; 

2,825.93 

667.16 

Opt  ST/SP 

0.00! 

368.97 

0.00 

Duty  Cycle 

0.00; 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00! 

0.00 

205.94 

Sub  Total 

o.oo; 

3,194.90 

873.10 

Economizer 

0.00 

o.oo; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

5.33 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

878,43- 

3,00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

?;FTr 


0 

0 


0 

0 


3 

0 


TOTAL:  1 

;s  ‘ • . . S msssi S.5SS a  i 


0 


4 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-1984 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7832 


Building  UA:] 


BUILDING  NAME:  GYMNASIUM 

M392i  !  CONDITIONED  SOFT: 


System  Type:|16 

System  Name:|Heating  and  Ventilating  Unit 
System  Number:!HV-4  _ 


jCatagory  Number:  jConstruction: 

I  16  BRICK  AND  CMlT 


Weeks  of  Winter: 
Weeks  of  Summer: 


'Use: 
GYMNASIUM 


Occupancy  HRS:  Occupancy  Days: 

10600-2200  |M-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

o: 

0 

0 

o" 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

9 

6 

6 

6 

6 

6 

9 

REQ  STOP: 

19 

21 

21 

21 

21 

21 

_ 19 

Motor  HP: 
HP  Effic^ 
Load  Factor: 
CFM-HTgT 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS)? 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUtTbTUH)? 


REQUIRED 

HR/YR 


PRESENT 

IHR/YR 


CLG  HRS  ON:! 
htg^hrs"onT 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

1,460 

HTG  HRS  SAVED: 

2,336 

C/H  HRS  SAVED: 

3,806 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

'  0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1985 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CVWV 


BUILDING  NAME:  GYMNASIUM 

[  ENERGY  CALCULATION  SUMMARY 


BLDG:  7832 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV*4 

kWh - 

MBtu/yr  MH/yr 

Schedule  ST/SP 

0.00 

2,825.93 

667.16 

Opt  ST/SP1 

0.00 

368.97| 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

205.94 

Sub  Total 

0.00 

3,194.90 

873.10 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

5.33 

HW  OA  F^eset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

P:  TOTAL  "  1 

3,194.90; 

’  '878.43J  ■  v'  3.00 

UMCS 

PUNCTN 

:  no. 


.I 

-■wmmamF:: 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


.vv  '  V'..  J  ;  . 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 


0 

0 


TOTAL: 

'  Vf.. -V.'“  ::  -  -s- 


1 


3 

0 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-1986 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CVWV 


ENERGY  CALCULATION  PARAMETERS 


BLDG: 


7832 

Building  UA:j 


BUILDING  NAME:  GYMNASIUM 
2,692;  CONDITIONED  SQFT-[ 


20,694 


System  Type:jl6 


System  Namer'Heating  and  Ventilating  Unit 
System  Number:|HV-5 _ 


Catagory  Number: 

Construction:  Use:  iOccupancy  HRS:  Occupancy  Days: 

1 6|BRICK  AND  CMU  GYMNASIUM  0600-2200  |M-F;  SAT-SUN 

!  Weeks  of  Winter:! 

32; 

Weeks  of  Summer: 

20; 

l^TCM’OPERAflNG  S< 

"HEDUL 

£ 

T' 

li!S!lr 

ifSSS 

SUN: 

MON: 

«... 

TUE: 

WED: 

THUR: 

FRI : 

SAT: 

PRES  START: 

1  o 

0 

0i 

0 

0 

0 

0 

PRES  STOP: 

24 

24;  [ 

24; 

24 

24 

24 

24 

REQ  START: 

9 

6 

6 

6 

6 

6 

9 

REQ  STOP: 

19 

21 

21 

21 

21 

21 

19 

™ sr  *  • 


Motor  HP: 


1.50 


HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

8,500 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

18% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

iOURS  CALCULATIONS 

n.  'fecjC  Hi '< 

&■*!&  :9m^. 

REQUIRED 

PRESENT 

iHR/YR 

HR/YR 

CLG  HRS  ON:| 

1,900 

3,360 

HTG  HRS  ON: 

3,040 

5,376, 

H/C  HRS  ON: 

4,954 

8,760 

CLG  HRS  SAVED: 

1,460 

'  HTG  HRS  SAVED:' 

2,336 

C/H  HRS  SAVED: 

3,806 

CONSTANTS 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC:; 

0.0000143 

DDCCC:| 

0.0000378 

NSC:; 

425000 

DDCH:| 

11000 

OPT:; 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1987 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  7832  BUILDING  NAME:  GYMNASIUM 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

I16 

System  Name: 

Heating  and  Ventilating  Unit  i 

System  Number: 

|HV“5 

a«MN.  M 

iwiMiii 

rmwvr  ;1 

MBluta  1  UBia 

Schedule  ST/SP 

0.00 

2,825.931 

667.16 

Opt  ST/SP! 

0.00 

368.97| 

0.00 

Duty  Cycle' 

0.00 

0.00 

0.00, 

Demand  Limit 

0.00 

0.00 

0.00; 

Night  Setback 

0.00 

0.00 

205.94 

Sub  Total 

0.00 

3,194.90 

873.10 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

5.33 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

■v  TOTAL : 

o<oo; 

3, 194.90f 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

mmrnmmm&mm. . ::  r 

®ii<ait 

!■■■  a^citef5*1 


'  '•  •  :  -  ■'■  yv 

UMCS  APPLICATION  DO  AO  DI  AI  COST 

POINTS  POINTS  POINTS  POINTS 


‘•jsJJWaaL,  .  .  .  „  . 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

TOTAL: 


TOT 


1 


0 

0 


0 

0 


2  0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


$1,433.00 

S  -:■■■  . . . 


G-1988 


BUILDING  7834 
REGIMENTAL  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLDG:  7834 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler  j 

System  Number: 

BLR-1  | 

umu^xmimmu 

Catagory  Number: 

Construction: 

]Use: 

Occupancy  HRS: 

(Occupancy  Days: 

!  773 

BRICK  AND  CMU 

ADMINISTRATION 

10600-1700 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

i - 1 — 

— 

20 

|YSTEMOPERATING$CHEDULE 

?y;-V  .  .  .^337:'.'  7’W  ■  ‘ 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0- 

0 

0 

0 

0 

0  L 

0 

PRES  STOP:  24 

24 

~~24  ■ 

24 

24 

24  r 

24 

REQ  START:  0 

7 

7 

7 

Z  7 

7 

0 

REQ  STOP:  0 

17 

_J7  [ 

17 

17 

17;  ; 

0 

REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 


1,000 


3,360 


HTG  HRS  ON: 


1,600 


5,376 


H/C  HRS  ON: 


2,607 


8,760 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

ECHC: 


NSUCHC: 


NSUCC: 


DDCCHC: 


DDCCC: 


NSC: 


DDCH: 


OPT: 


CHWR: 


CNWR: 


OAR: 


:  '  a',.~  3&*e  vS.-i,- 

Motor  HP 

0.00 

VVW?  I  MIX 

HOAUHC: 

0 

HP  Effic 

0.00 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

!  0 

COAUC: 

0 

i  CFM-CLG 

0 

HOAOHC: 

0 

%OA 

0% 

HOAOH: 

0 

%Area 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

700,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

560,000 

ECC: 

0 

0.000176 


0.000467 


0.000111 


0.000294 


10900 


J32500 

~305 


17.5 
"  0 


5.67 


G-1989 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 


BLDG:  7834 

+  .  ' 

BUILDING  NAME:  REGIMENTAL  HQ  BLDG 

WSE§Y  CALCULATION  SUMMARY 

System  Type: 

i  ! 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1  j 

Its  4  pj'i  i 

kW/yr  1:  .4 

kWh/yr  J 

MBtu/yr  MH/yr 

Schedule  ST/SPj 

o.oo: 

.oo; 

0.00 

optST/sp; 

o.oo; 

o.oo; 

0.00 

Duty  Cycle; 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

o.oo; 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

3.97 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

A  TOTAL  1 

0.00] 

o.oo| 

/  7;  vy  \3.97fj '  :  ■:  Z  •  4.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


V  *7"“* •'  ?'  ' *  iKr^ “-"v, 

,■  -•  .  '  ::  '  '  .v. .  k  ,  v ..  ;  /  -  ■  ;■  :  ■  .> 

UMCS  APPLICATION  DO  AO  D!  AI  COST 

‘  POINTS.  POINTS  POINTS  - “ 


POINTS 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 


2 

4 


Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


"'liSHIS; 


4  iSb*. i,: 


TOTAL: 


3 

0 


$277.00 


$836.00 

$330.00 


$1,44p(T 


G-1990 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7834 

BUILDING  NAME: 

REGIMENTAL  HQ  BLDG 

Building  UA: 

2,577;  1 

CONDITIONED  SOFT: 

9,904 

. , . .  ,  _  .  . . 

. . . . . 

ss ar'aaiyiWta..v.^->-  r~~r ... 

ffwi 

1  WmtKMKBrn 

System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

lOSaUS 

: \  - 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

2 

BRICK  AND  CMU 

ADMINISTRATION 

0600-1700 

|M-F 

Weeks  of  Winter:] 

32 

Weeks  of  Summer: 

20 

. . ;  _  i;  , . 

..  v. _ ^ 

Wfrp(prsr 

IM.t . ...... 

SYSTEM  OPERA 

TINGS 

CHEDUL 

i  ■ 

V 

:A:v:  m:. 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

o; 

PRES  STOP: 

24 

24 

24 

_ _ _24 

24 

24 

24 

REQ  START: 

0 

7 

7 

Z~  7 

7 

:  7 

I  0 

REQ  STOP: 

0 

17;  : 

17 

m  1 7 

17 

17 

0 

<■*  pr-rs™ 

INPUTS 

CONSTANTS 

Motor  HP 

2.00 

HOAUHC: 

0 

HP  Effic 

0.78 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

0 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

0% 

HOAOH: 

0 

%Area 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

30 

COAOC: 

0 

KW-TON 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0 

ECHO: 

0 

:  s  <  -  v v  1-  '  * 

NSUCHC: 

0.000176 

PWRSCAtCULATIOi 

PI 

NSUCC: 

0.000467 

.. .  .  , 

DDCCHC: 

0.000111 

REQUIRED  PRESENT 

IHR/YR 

HR/YR 

DDCCC: 

0.000294 

CLG  HRS  ON: 

1,000 

3,360 

NSC: 

10900 

HTG  HRS  ON: 

1,600 

5,376 

DDCH: 

32500 

H/C  HRS  ON: 

2,607 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR: 

o 

HTG  HRS  SAVED: 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,153 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AMS/AJN 


BLDG:  7834 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 

SY  CALCULATION  SUMMARY 


(Small  air  cooled  chiller 
iCH-1 


Schedule  ST/SP 


kWh^r 


Night  Setback 

Sub  Total _ | 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  I 


3,611.41; 


0.00 

oocT 

4,078.13" 

0.00 

0.00 

0.00 

”~ooo 

525.00 

0.00 

0.00 


4,603.13 


Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle 

o.oo; 

0.00 

o.oo; 

'UNCTN  UMCS  APPLICATION 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

mm  -  :  -  ■'  •  V:. 'X:’: 

AO  g&i 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


15FpI|;"s 


TOTAL: 


DO  AO 
POINTS  POINTS 


DI  / 


pipSSW 


POINTS  POINTS 


COST 


$386.00 


$664.00 

$281.00 

$150.00 

$1,481.00 


G-1992 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AMS/AJN 


BLDG:  7834 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


Building  UA:| 


2,577 


CONDITIONED  SOFT: 


sytemWform 

System  Type: 

24  I 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-1 

9,904 


Category  Number:  {Construction: 


Use: 


[Occupancy  HRS: 


Occupancy  Days: 


2BRICK  AND  CMU 


ADMINISTRATION 


[0600-1700 


iM-F 


Weeks  of  Winter: 


32 


IOURS  CAUCULATIQJiS 


REQUIRED 

HR/YR 

PRESENT 

HR/YR 

CLG  HRS  ON 

1,000 

3,360 

HTG  HRS  ON 

1,600 

5,376 

H/C  HRS  ON 

2,607 

8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

Weeks  of  Summer 

20 

SYSTEM  OPERATING  SCHEDULE 
^  SUN:  MON:  TUE: 

WED: 

THUR: 

FRI:  SAT: 

PRES  START:  C 

0  0 

0 

o  : 

0  0 

PRES  STOP:  24 

24  24 

24 

24 

24  24 

REQ  START:  C 

7  7 

7 

7  1 

7  0 

REQ  STOP:  0 

17  17 

_ 17 

17 

17  1  0 

INPUfS 

:r>5; 

CONSTANTS 

Motor  HP 

0.75 

HOAUHC: 

0 

HPEffic 

0.66 

HOAUH: 

o 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

0 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

"~0% 

HOAOH: 

0 

%Area 

0% 

COAOHC: 

o 

CHILLER  CAP  (TONS) 

0 

COAOC: 

o 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.1 7 

BLR  CAP  OUTPUT  (BTUH) 

^o 

ECC: 

0 

ECHC: 


NSUCHC: 


0.000176 


NSUCC: 


0.000467 


DDCCHC: 


0.000111 


DDCCC: 


0.000294 


NSC: 


10900 


DDCH: 


32500 


OPT: 


305 


CHWR: 


17.5 


CNWR: 

OAR: 


0 

5.67 


G-1993 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
16-Sep-95 
J  M/AM  S/A  JN 


jSystem  Type: 
System  Name: 
jSystem  Number: 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 

ENERGY  CALCULATION  SUMMARY 


IDuaf  temperature  water  pump 
IdTWP-1 


kWh/yr 


MBtu/yr 


MH/yr 


Schedule  ST/SP 

o.oo; 

4,172.76 

0.00 

Opt  ST/SP: 

0.00 

206.85 

0.00 

Duty  Cycle 

0.00; 

o.oo; 

0.00 

Demand  Limit 

1.38 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total  [ 

1.38 

4,379.60 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL 

1.38; 

4,379.60] 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

:7“  -  :  V  - "  ‘-'.U  1  '  v  >  ■  -  -  •  ... .  -7  ..  7'  '■  ' W:, 

ctn|  UMCS  application  do  AO  di  a 

o.  t  POINTS  POINTS  POINTS  POI 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL: 


COST 


$1,418.00 


$1,418.00 


G-1994 


EMC  ENGINEERS, 

INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

DATE: 

1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS 

PREPARED  BY: 

J  M/AM  S/A  JN 

ENERGY  CALCULATION  PARAMETERS 

BLDG:  7834 

BUILDING  NAME:  REGIMENTAL  HQ  BLDG 

Building  UA 

|  2,577 

CONDITIONED  SQFT: 

9,904 

......... . . 

■  ■  '  .  ■. .  -■  ■  -  ■-  . . -  ■ 

System  Type 

19 

System  Name 

Fan  coil  unit 

System  Number 

FC-1 

I 

Formation 

Catagory  Number:  {Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

26RICK  AND  CMU  ADMINISTRATION  0600-1700 

M-F 

Weeks  of  Winter 

!  32 

Weeks  of  Summer 

20 

SYSTEM  OPERATING  SCHEDULE 

"SX7.-/:^S 

SUN:  MON:  TUE:  WED: 

THUR:  FR1:  SAT: 

PRES  START:  C 

0  0  0 

0  ;  0  0 

PRES  STOP:  24  24  24  24 

24  24  24 

REQ  START:  C 

7  7  7. 

7  7  0 

REQ  STOP:  C 

)  17  17  17 

17  17  0 

Inputs 

"u'  "r<  . 

CONSTANTS 

•>.  ...  .  . 

Motor  HP 

1.50 

HOAUHC: 

0 

HPEffic 

0.74 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

11,200 

COAUC: 

0 

CFM-CLG 

11,200 

HOAOHC: 

0 

%OA 

20% 

HOAOH: 

0 

%Area 

100% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

o 

ECHC: 

0 

NSUCHC: 

0.000176 

HOURS  CALCULATE 

bis 

NSUCC: 

0.000467 

wv.  - ... ~  - - ..... 

DDCCHC: 

0.000111 

REQUIRED  PRESENT 

HR/YR  HR/YR 

DDCCC: 

0.000294 

CLG  HRS  ON: 

1 ,000  3,360 

NSC:; 

10900 

HTG  HRS  ON: 

1,600  5,376 

DDCH: 

32500 

H/C  HRS  ON: 

2,607  8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR: 

0 

HTG  HRS  SAVED: 

3,776 

OAR: 

5J67 

C/H  HRS  SAVED: 

6,153 

G-1995 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 
16-Sep-95 
J  M/AM  S/A  JN 


BLDG:  7834 

l  ■ 

_  BUILDING  NAME:  REGIMENTAL  HQ  BLDG 

ENERGY  CALCULATION  SUMMARY 

!i  ' 

{System  Type: 

I19 

{System  Name: 

iFan  coil  unit 

■System  Number: 

FC-1  ‘  ; 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


1 


TOTAL: 


MfiKyr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

i- - - - 1 _ 

0.00 

7,443.29: 

0.00 

!  Opt  ST/SP 

0.00 

368.97 

o.oo1 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit! 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

12,128.51 , 

28.09 

Sub  Total 

0.00 

19,940.77: 

28.09 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

/ 

0,00 

19,940.77]  r 

28.09 

>  0.00 

COST 


$1,213.00 


$1,213.00 


G-1996 


BUILDING  7836 

BN  ADMINISTRATION  &  CLASSROOMS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  7836 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA:: 


2,917 


CONDITIONED  SOFT:: 


System  TypedlO 


System  Name:|Multizone  air  handling  unit 


System  Number:AHU-1 


12,246 


(Category  Number:  (Construction: 

7IBRICK  AND  CMU 


BATTALION 


l  'VC'/"' 


jOccupancy  Days: 
!M-F;  SAT 


(Occupancy  HRS: 
io700-1 800 


Weeks  of  Winter: 

32| 

Weeks  of  Summer: 

20 

i 

SYSTEM  OPERATING  SCHEDULE 

WED: 

THUR: 

SAT: 

SUN: 

MON: 

TUE: 

FRI: 

PRES  START: 

0 

o  ; 

0| 

i  0 

!  o 

0 

0 

PRES  STOP: 

— - 

24 

24  L 

24 

i  24 

1 _ 24  L 

24 

24 

REQ  START: 

0 

7  j 

7l 

i  7 

7 

7  ; 

0 

REQ  STOP: 

0 

17 

17| 

17 

17 

17 

0 

INPUTS 


Motor  HP: 


5.00 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

4,818 

CFM-CLG: 

4,818 

%OA: 

20% 

%Area: 

28% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

'  **?  •■'•v'Ko-T 

^Mmrn 

|| 

1  REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1 ,600! 

5,376 

H/C  HRS  ON: 

2,607! 

8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

CONSTANTS 

rr^-r 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC:; 

0.000233 

DDCCC: 

0.000616 

,  NSC:j 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1997 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG: 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


ENERGY  CALCULATION  SUMMARY 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

{System  Number: 

AHU-1 

mpfiJN 

plSSpfl&l 

kWh/vr 

if  MBtu/jtr 

i  MH/yr 

|  Schedule  ST/SPi 

0.00 

24,023.88 

96.05 

1 

i 

Opt  ST/SP 

0.00 

1,115.34; 

0.00' 

| 

Duty  Cycle 

0.00 

0.00 

o.oo: 

! - 

Demand  Limit! 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

27,895.44 

29.89 

Sub  Total 

7.46 

53,034.66 

125.94 

Economizer 

0.00 

998.62! 

0.00 

Ventilation/Recirculation 

0.00 

75.53 

4.76 

DDC  Control 

0.00 

2,926.76 

24.58 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

L  TOTAL 

7.46 

57,035.58 

155.29 

5.00 

i.Z* 

\  UMCS 
FUNCTN 
NO 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU, 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

i 

$348.00 

29 

Direct  digital  control  -  MZ  AHU 

0 

7 

0 

8 

$3,378.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35 

Outside  air  damper  economizer 
control  -  MZ  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

TOTAL: 

1 

8 

i  1  i 

11 

$4,509.00 

G-1998 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  7836 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA:! 


2,917 


CONDITIONED  SOFT: 


12,246 


System  Type: 

10  i 

_ 1 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

ill 

Catagory  Number  Construction: 

|Use: 

Occupancy  HRS:  jOccupancy  Days: 

7|bRICK  AND  CMU 

Battalion 

j0700-1800  M-F;  SAT 

Weeks  of  Winter: 

32 

i 

Weeks  of  Summer:; 

20; 

PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


"V.T'vSW  wsr-r-' 
^  . 

WED: 

3?RPwr 

THUR: 

FRI:  SAT: 

SUN: 

MON: 

TUE: 

0 

0 

0 

0 

0 

o 

o 

24 

24  i 

24 

24 

24 

24  24 

o: 

7  ! 

7 

7 

7 

7  0 

0 

17 

17 

17 

17 

17  0 

Motor  HP: 


HP  Effic: 


Load  Factor: 


CFM-HTG: 


CFM-CLG: 


_ _  %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


7.50 

0.83 

0~80 

7,155 

7,155 

15% 

44% 

0 

000 

0 

6: 


POU^C^OOStoNSTS:^ 

REQUIRED  I 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,000 

3,360; 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607 

8,760; 

CLG  HRS  SAVED:! 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153| 

CONSTANTS 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

1  NSC: 

1  j 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1999 


BLDG:  7836 

E:-. r  ■  .. 

d mac  ■  '< 


BUILDING  NAME:  BN  ADMIN  &  CLRM 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

ho 

System  Name: 

(Multizone  air  handling  unit 

; 

System  Number: 

iAHU-2 

i 

PIlFUNCTi^iStte 

Schedule  ST/SP 

0.00 

1  wmr 

34,838.13 

MEtu/yi 

106.98; 

mm 

Opt  ST/SP 

0.00 

1,642.82 

o.oo; 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

10.99 

0.00 

0.00 

Night  Setback 

0.00 

41,426.29 

46.98 

Sub  Total 

10.99 

77,907.25 

153.95 

Economizer 

o.oo; 

1,483.00 

0.00 

Ventilation/Recirculation 

0.00 

84.13 

5.30 

DDC  Control 

0.00 

4,346.41 

38.63 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  V-  .1 


83,820.78] 


|  UMCS 
FUNCTI 
NO. 


TYPICAL  system  point  and  cost  summary 

x-'  . ....  ;;  . ,  /  '  ,  -  '  _ 

i  UMCS  APPLICATION  DO  AO  DI  AI 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback- AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 

TOTAL: 


COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-2000 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM 


BLDG:  7836 


BUILDING  NAME:  BN  ADMIN  &  CLRM 

1 


System  Type: 

10 

1 

ISystem  Name: 

Multizone  air  handling  unit 

i 

jSystem  Number: 

AHU-2 

i 

Schedule  ST ISP 

_ Opt  ST/SP 

Duty  Cycle; 
Demand  Limit 

_ Night  Setback; 

Sub  Total _ !_ 

_ Economizer 

Ventilation/Recirculation 
DDC  Control 
HW OA  Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time,  ] 
_ and  Safety  Alarms; 

»S:TOTAl:^;;x  ,-:-i 


34,838.13; 

1,642.82 

aoo 

o.oo: 

41,426.29; 


warn 

13: 


MBtu/yr 


83,820.781. 


106.98' 

0.00; 

0.00! 

0.00 

46.98 

153.95! 

o.oo: 

5.30 

38.63 

0.00 

0.00 

0.00 

0.00 


t97.89< 


MH/yr 


■SHiSSIMSiiiilBHiHilSll 


UMCSAP  POINTS  POINTS  POINTS  POINTS 

18  Scheduled  start/stop  control  -  AHU;  1  0  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU  0  7  0  8 

33  Outside  air  damper  ventilation  and  0  10  0 

recirculation  control  -  AHU 

35  Outside  air  damper  economizer  0  0  0  2 

control  -  MZ  AHU 


40  Maintenance  (filter)  alarm  -  AHU  0 

■'  }  TOTAL:  ;  ,  1, 


■'  ■!?- 

COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-2000 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 


EMC  NO:  1406-001 


CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

DATE: 

1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS 

PREPARED  BY: 

JM 

ENERGY  CALCULATION  PARAMETERS 

BLDG:  7836 

BUILDING  NAME: 

BN  ADMIN  &CLRM 

Building  UA: 

2,917 

CONDITIONED  SOFT: 

12,246 

u . . . . . 

T*  ;  s  \\  -  > 

" 

System  Type:10 

| 

System  Name::Multizone  air  handling  unit 

System  Number:AHU-3 

! 

TYPIPAI  R!  Hi  HING  I Kl FORMATIA 

jUXlkoLPM ■  uUII>IL3  IfNf  VKIWA  HU 

a” '  . 

Catagory  Number:  Construction: 

|Use: 

Occupancy  HRS: 

Occupancy  Days: 

7|BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 


32 


Weeks  of  Summer:! 


20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

__o 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

_ 24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

17 

17’ 

17 

17 

~~  17 

0 

jlftpUT^^ ;.w:r  3 

CONSTANTS 

Motor  HP: 

5.00 

HOAUHC: 

16.2 

HP  Effic: 

0.82 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

4,818 

COAUC: 

0.00068 

CFM-CLG: 

4,818 

HOAOHC: 

33.3 

%OA: 

20% 

HOAOH: 

53.5 

%Area: 

28% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

~~~o 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

HOURS  CALCULATIONS 

NSUCC: 

0.00249 

REQUIRED  PRESENT 

DDCCHC: 

0.000233 

HR/YR  HR/YR 

DDCCC; 

0.000616 

CLGHRSON:  1,000 

3,360 

NSC: 

36600 

1  HTGHRSON:  1,600 

5,376 

DDCH: 

30100 

H/C  HRS  ON:  2,607 

8,760 

OPT: 

305 

CLG  HRS  SAVED:  2,360 

CHWR: 

17.5 

HTG  HRS  SAVED:  3,776 

CNWR: 

0 

C/H  HRS  SAVED:  6,153 

OAR: 

5.67 

G-2001 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 

7836  pi  hi  nikir'  mame.  r»M 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


System  Type: 
System  Name: 
System  Number: 


j.VM'Ng  NAME: BN  ADMIN  &  CLRM 


'Multizone  air  handling  unit 
AHU-3  ~ 


POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


$348.00 


$3,378.00 

$272.00 


$399.00 


$112.00 

$4,509.00 


G-2002 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  n^Y- 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY. 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7836 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA:l 


2,917 


CONDITIONED  SOFT’.; 


12,246 


"System  Name:  Small  hot  water  boiler 
System  Number:jBLR-1 


!  Weeks  of  Winter: 

32 

|  Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

PRES  START: 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

REQ  STOP: 

0 

17 

17 

17 

17 

FRI: 


24 


SAT: 

~~0 

0 


17 


iNPUfj 


Motor  HP: 


1.00 


HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

"BLR  CAP  INPUT  (BTUH): 

1,125,000 

BLR  CAP  OUTPUT  (BTUH): 

900,000 

Sjai  ipc  rA  i  niii  ATiONS 

ii  J- -s' 

REQUIRED  PRESENT 

HR/YR 

iHR/YR 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/CHRSON: 

2,607; 

8,760 

CLG  HRS  SAVED:; 
~HTG  HRS  SAVED? 
C/H  HRS  SAVED: 


2,360 

3,776 

~6?I53 


CONSTANTS 

t  •  ■ 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

i 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

175 

CNWR: 

0 

OAR: 

5.67 

G-2003 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7836 

■SlNi 

BUILDING  NAME: 

BN  ADMIN  &  CLRM 

'IQNSUMM/ 

VFfi  ~  ^  Slj  pi " 

System  Type: 

i 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

B|!| 

wmMbseE 

HilliiB  kS 

mMimWmmm 

Schedule  ST/SP 

0.00 

3,256.53! 

o.oo; 

OptST/SP| 

0.00! 

263. 04| 

0.00; 

Duty  Cycle 

0.00; 

0.00; 

0.00; 

Demand  Limit 

o.oo! 

0.00 

0.00! 

Night  Setback 

0.00; 

0.00 

0.00 

Sub  Total 

o.oo: 

3,519.57 

0.00 

Economizer 

0.00; 

0.00 

o.oo; 

Ventilation/Recirculation; 

o.oo' 

0.00 

0.00 

DDC  Control 

0.00 

o.oo; 

0.00 

HW  OA  Reset 

o.oo; 

0.00 

6.38 

Chilled  Water  Reset1 

o.oo; 

0.00 

0.00 

Condenser  Water  Reset 

o.oo, 

o.oo: 

0.00: 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

i 

and  Safety  Alarms 

j 

■.p-;;.  o.oo  ;•  - ■ ; ■■i,,;:. 

3,519*57; 

6.38 

J  .  -4.00; 

1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 

4  Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


6 


m  3  $1,443.00 


_<  v  m  ■' 


G-2004 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7836 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA:; 


2,917 


CONDITIONED  SOFT: 


12,246 


■ 


System  Type:  6 


System  Name:!Small  air  cooled  chiller 


System  Number:  CH-1 


Sypical  building  information 

^ . .  '  " 

ICatagory  Number:  Construction: 

jUse: 

Occupancy  HRS: 

Occupancy  Days: 

TlBRICK  AND  CMU 

BATTALION 

0700-1800 

|M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

FT 

.  •  V 

SUN: 

MON:  TUE:  WED:  THUR: 

FRI: 

SAT: 

PRES  START:  0 

0 

o  i  o 

_g 

0 

_J0 

PRES  STOP:  24 

24 

24  24 

24 

24 

24 

REQ  START:  0 

7 

7  7 

7 

7 

0 

REQ  STOP:  0 

17 

17  1  17, 

17 

17 

0 

paasr'T.TT  :T‘"" 

-  •  — 

CONSTANTS 

*  ' 

Motor  HP: 

3.00 

HOAUHC: 

16.2 

HP  Effic: 

0.79 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

71 

COAOC: 

0.00305 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

' 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

Hours  calc  u  LATidNS 

"“nsuccT 

0.00249 

1  REQUIRED  PRESENT 

DDCCHC: 

0.000233 

HR/YR 

HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

1,000 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,600 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,607 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR: 

0 

HTG  HRS  SAVED: 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED: 


6,153 


G-2005 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7836 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


System  Type: 

16  ! 

System  Name: 

Small  air  cooled  chiller  j 

{System  Number: 

CH-1  | 

- 1 

PS 

g  | 

SlBftWH 

Schedule  ST/SP! 

0.00 

5,348.54 

o.oo; 

; 

Opt  ST/SP1 

0.00 

691.23| 

0.00; 

Duty  Cycle| 

0.00 

0.00 

0.00 

Demand  Limit 

1.73 

0.00 

o.oo{ 

Night  Setback! 

0.00 

0.00 

0.00 

Sub  Total 

1.73 

.  . 

6,039.77 

o.oo: 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00^ 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,247.75 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

60.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAil 


61.731 


«  7,287.52 


0.00; 


4.00 


ALIGN  DO  AO  DI 


iiil 


POINTS  POINTS  POI 


&| 


I  liisiptSs  cost  ; , 
■  ■  t  ' 


1 0  Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  • 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 

TOTAL: 


1 


0 


0 

1 


0 

0 


2 

0 


§2§t£ 

jsMSSs. 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


0  3  2  $1,481.00 

V  J  f.  4>i,tOI.VW 


G-2006 


BUILDING  7842 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7842 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:| 


15,183: 


CONDITIONED  SOFT: 


41,843 


System  Type: 


System  Name: 


System  Number: 


Small  hot  water  boiler 


BLR-1 


V  \  >^-=1 


{Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

10000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


Weeks  of  Summer: 


32; 

20 


^CTEMOpg^^SCHlDULi 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

-  v  ,  in 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

L  0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

Motor  HP: 

2^00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

BLR  CAP  OUTPUT  (BTUH): 

2,340,000 

fiouRscALcui^-nbNs 

•A-.;?.  •  •• 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0, 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED:  0 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7842 


if  §§ 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

ENERGY  CALCULATION  SUMMARY 


Small  hot  water  boiler 
jBLR-1 


wmmwgm^ 

WWM&TmM7'-  MBtmfyi:'; 

MH/yr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

16.66 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

:->;^/:vTOtA£1;vS  w.-- 

0.00 

0.00 

16.66  ...  4.00 

k 

PtJMcsr 

FlINCTN 

I;  no. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

|  UMCS  APPLICATION  DO  AO  DI  A 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 

TOTAL: 


COST 


$277.00 


$836.00 

$330.00 

$1,443.00 


G-2008 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7842 


Building  UA:j _ 15 


System  Type:  3 _ 

System  Name:  Small  steam  boiler 
System  Number:  BLR-2 


BUILDING  NAME:  ENL  BARRACKS  W/AS 
i]l83|  |  CONDITIONED  SOFT:! 


Catagory  Number:  |Construction: 

5  BRICK  AND  CMlT 


Use: 

BARRACKS 


Occupancy  HRS: 
"0000-2400 


{Occupancy  Days: 
!M-F;  SAT-SUN 


Weeks  of  Winter: 
Weeks  of  Summer: 


IfEM  OPERA 

TINGS 

CHiDUl 

Mill 

v|\ 

ifeiKi.' 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o  !  o 

0 

o; 

I  0 

0| 

0 

PRES  STOP: 

24 

24 

24 1  ! 

24; 

i  24 

CM 

24 

REQ  START: 

0  |  o: 

0  ! 

0 

;  0 

o| 

0 

REQ  STOP: 

24 

1  241 

24 

24 

1  24 

1 _ ?4j 

24 

Motor  HP: 

_ HP  Effic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 

"  %QA, 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


CLG  HRS  ON 
HTG  HRS  ON 
H/C  HRS  ON 


CLG  HRS  SAVED 
HTG  HRS  SAVED 
C/H  HRS  SAVED 


0.00j 

ooo| 

0.80 

0; 

°; 

o%: 

o^ 

0 

aoOj 

254,000' 

212,000 


PRESENT 

HR/YR 


HOAUHC 

HOAUH 

COAUHC 

COAUC 


CNWR: 

OAR: 


HOAOHC 

!  0 

HOAOH 

0 

COAOHC 

0 

COAOC 

1  0 

DC  DUTY 

;  0.17 

DC  DEMAND 

|  0.17 

ECC 

1  0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

Oj 

DDCCHC 

0.0000556; 

DDCCC 

0.000147; 

_ l _ ; 

NSC:]  20000] 

DDCH: 

33900 

OPT: 

0 

CHWR:!  17.5 

G-2009 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


Schedule  ST/SPj 

_ Opt  ST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _  I 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


G-2010 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7842 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:j 


15.183 


CONDITIONED  SOFT: 


System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

41,843 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

5 

BRICK  AND  CMU 

BARRACKS 

i 0000-2400  M-F;  SAT-SUN 

j  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0, 

0 

0 

0 

0 

24 

24 

24 

24 

24 

24 

!  24; 

0 

0  [ 

0 

0 

0 

0 

0 

24 

24 

24 

24 

24 

24 

24 

Motor  HP:  2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

73 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

^SRSlIlMiEATldN^ 

rnfaeamut-  -  ■  9  v  »>*'  <  <  isu  * 

REQUIRED  PRESENT 
[  HR/YR  HR/YR 

CLG  HRS  ON: 

3,360  3,360 

HTG  HRS  ON: 

5,376  5,376: 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

<=•••*  < :k r :V' fvrs-:c  '  y ;  •  -  • 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHO: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2011 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

^^NM^CAlbutAflbN  SUMMARY? 


System  Type:  6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

jCH-1 

kWh/yr  MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00; 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.17 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.17 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,268.75 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

61.01 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

\  TOTAL  : 

62,18: 

1,268.75]  . 

0.00,  >  4.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
iFUNCTN 
NO. 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


10  Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

11  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 


*  .  'T  /  is  ' 

;i:>'  :S' S'  :  S  s 


TOTAL: 


1 


0 

1 


0 

0 


1 


2 

0 


2  0  3 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


$1,481.00 


G-2012 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7842 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


System  Type:|24 _ 

System  Name:;Dual  temperature  water  pump 
System  Number:|DTWP-1 


CONDITIONED  SOFT: 


\  WJ*  S  ft 

l ' " ■  - ; ■ 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5|BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 
Weeks  of  Summer: 


- 

■■■  J  - >  ■ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

o; 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

“0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24: 

Motor  HP 

_ HP  Effic 

Load  Factor 
CFM-HTG 
CFM-CLG 
%OA 
%Area 

CHILLER  CAP  (TONS) 
KW-TON 
BLR  CAP  INPUT  (BTUH) 
BLR  CAP  OUTPUT  (BTUH) 


CONSTANTS 


REQUIRED 

HR/YR 


CLG  HRS  ON: 
HTG  HRS  ON: 
H/C  HRS  ON: 

CLG  HRS  SAVED? 
~HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


PRESENT 

HR/YR 

):  ~  3,360 

r  5^376 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

6 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

o 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2013 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7842 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

{24  j 

[System  Name: 

[Dual  temperature  water  pump 

jSystem  Number: 

|DTWP-1 

kWhft^r 


MBtu/yr 


Schedule  ST/SpF 

0.00 

.00 

0.00' 

Opt  ST/SPj 

0.00 

0.00 

0.00 

Duty  Cycle; 

0.00 

0.00 

o.oo: 

Demand  Limit 

2.75 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.75 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, ; 
Maintenance,  Run  Time, 1 
and  Safety  Alarms 

T0TAL  j 


MH/yr 


6 

UMCS 

FUNCTN  UMCS  A 

l  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$1,418.00 


$1,418.00 


G-2014 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


Motor  HP 

1.00 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

:  0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

:  0 

KW-TON 

:  0.00 

BLR  CAP  INPUT  (BTUH) 

:  0 

BLR  CAP  OUTPUT  (BTUH) 

:  0 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H  1C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

;  0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2Q15 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7842 

r  III  I 

jSystem  Type: 
jSystem  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

ENERGY  CALCULATION  SUMMARY 


IDual  temperature  water  pump 
]DTWP-2 


IMS 


mm 


kWh/vr 


Schedule  ST/SPj 

o.oo1 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

j  Duty  Cycle’ 

0.00 

0.00 

0.00 

Demand  Limit 

1.76 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.76 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

/ 

b  A  ■  TOTAL 

1.76 

o 

b 

0,00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


■UMcCif 

FUNCTN-  UP 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS*  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


COST 


$1,418.00 


TOTAL: 


$1,418.00 


G-2016 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION: FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


Motor  HP: 


HOAUHC:  0 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0, 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

o 

ECHC 

0 

NSUCHC: 

0 

■ 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCCii 

0.000147 

NSC:: 

20000 

i 

DDCH: 

33900 

CHWR:  17.5 


| 

CNWR: 

0 

OAR: 

5.67 

G-2017 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


MJXfc  7842 

System  Type: 

jSystem  Name: _ 

(System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

li^SP@C^CALCULATION  SUMMARY  I 

24  ~  I 


(Dual  temperature  water  pump 
fDTWP-3 


Schedule  ST/SP! 
Opt  ST/SP 
Duty  Cycle; 
Demand  Limit 
Night  Setback 

Sub  Total _ _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time,  i 
and  Safety  Alarms 

-  TOTAL  I 


if,*;  IT 

/  kWh/yr  • 

MBtu/yr 

v:' :  .  V{' 

0.00; 

.oo| 

0.00 

0.00 

0.00 

0.00 

0.00; 

0.00 

0.00 

7.46 

0.00 

0.00 

0.00; 

0.00 

0.00 

7.46 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

MH/vr 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

!  UMCS  .  '  ■ 

FUNCTN  UMCS  APPLICATION  DO  AO  Dl  AI 

f  NO-  /  : :■■■;;■  POINTS  POINTS  POINTS  POINTS 

22  Scheduled  start/stop  control  -  DTW  1  0  _  _  1  4 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL:  1  0  1  4 


COST 


$1,418.00 


$1,418.00 


G-2018 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


mm 

&  •  •  y...-.  c  .'.Ik  '.■s'  '.  "  \  ......  w k  <' 

Motor  HP 

5.00 

HP  Effic 

0.82 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON:! 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

i  i  ... .. 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED:  0 

CQ.NSTANIS  ’ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2019 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7842 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


ENERGY  CALCULATION  SUMMARY 


—''A?” 


System  Type: 

|24 

System  Name: 

jDual  temperature  water  pump 

System  Number: 

DTWP-4 

fkWh/yr  MBtu/yr 

MH/yr 

Schedule  ST/SP| 

0.00 

.00 

0.00 

Opt  ST/SPi 

0.00; 

0.00 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

0.00 

Sub  Total 

7.46 

0.00 

0.00 

Economizer 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

W--  TOTAL 

7.46] 

0.00 

0.00; 

»  3.00 

it*"-- 

I  UMCS 

FUNCTN  UMCS  APPLICATION 

NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


lifi® 


l-'i 


do  ; 

POINTS 


V  ■’  >  ...  ~  !.  Vs  \ .  *V  '  ' 

AO  DI  AI  COST 

POINTS  POINTS  POINTS 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


1 


1 


4 


$1,418.00 


$1,418.00 


G-2020 


BUILDING  7844 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AS/AJN 


BLDG:  7844 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


15,183 


CONDITIONED  SQFT:! 


41,843 


System  Type: 

i 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

.  . ^  _  . 

.....  ..ft,;-.  '/r 

ISKMIlS&liiS 


Catagory  Number:  Construction: 


!Use: 


iOccupancy  HRS: 


{Occupancy  Days: 


51BRICK  AND  CMU 


■BARRACKS 


0000-2400 


M-F;  SAT-SUN 


Weeks  of  Winter: 

32: 

_ i 

Weeks  of  Summer: 

20; 

systemopIsA 

TlN<3§< 

imm 

3HEE 

SSllil  '  -  - 

j mate 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o; 

0! 

0: 

0 

o  : 

0 

0 

PRES  STOP: 

24; 

24 

24 

24 

24 

24  __ 

24 

REQ  START: 

0 

i  o;  | 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

2?  ■-  -  ‘  iSofiss •  ‘1 ..  - 


INPUTS 


mti 

Ife 


CONSTANTS 


Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

BLR  CAP  OUTPUT  (BTUH): 

2,340,000 

HOURS  CALCULA1 

IONS 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

|  5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

1 _ _ _ j _ ! - 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

j 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

; 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AS/AJN 


BLDG:  7844 


__  m  ^  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

tMTZ  ENERGY  CALCULATION  SUMMARY 


System  Type: 

h  — 

System  Name: 

'Small  hot  water  boiler 

System  Number: 

BLR-1 

t-  kW/yr  ,  r-- 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP  0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

o.oo; 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

16.66 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

/ 

4.00 

TOTAL 

0,00 

0.00! 

'.""•'•■"■■•-V  16.66! 

4.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 

:  :  : 

:  ;  V .  .  v  ■  ■ 


-  j.  %,p 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 


0 

0 


w!  ’  ;  rV  ; 

;• 

l  .  US',  .  „ 


TOTAL: 


0 

2 


0 


3 

0 


$277.00 


$836.00 

$330.00 


$1,443.00 


G-2022 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

JM/AS/AJN 


BLDG:  7844  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


System  Type:  3 


Building  UA: 

15,183 

CONDITIONED  SQFT:j 

System  Name:  Small  steam  boiler 
System  Number:  BLR-2 


Category  Number:  Construction: 


Occupancy  HRS: 


Occupancy  Days: 


5IBRICK  AND  CMU 


BARRACKS 


0000-2400 


M-F;  SAT-SUN 


Weeks  of  Winter:: 

32] 

Weeks  of  Summer: 

20 

1  V->B 

gpir 

SUN: 

MON: 

TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  0  [ 

0|  L 

0i  !  0 

i  o;  l 

0| 

o! 

PRES  STOP: 

!  24  [ 

24|  i 

24j  i  24. 

i  24;  L 

24 

i  24; 

REQ  START: 

1  0!  | 

0|  L 

o:  !  o! 

!  0;  [ 

0i 

i  o 

REQ  STOP: 

t  24 1  [ 

_ 24j  [ 

24 1  1  24! 

24!  r 

24 

1 _ 24 

Motor  HP: 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

|  ; 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

I 

BLR  CAP  INPUT  (BTUH): 

488,520 

BLR  CAP  OUTPUT  (BTUH): 

407,100 

REQUIRED 

PRESENT 

HR/YR 

tiB&B 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC:!  0 

.  !  i 

HOAUH:  0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

~  o' 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556: 

DDCCC: 

0.000147: 

NSC: 

20000 

DDCH: 

33900] 

OPT: 

0 

CHWR: 

175: 

CNWR: 

0 

OAR: 

5.67 

G-2023 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AS/AJN 


Bllaj:  (V 44 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

_ 3 _  "  j 

Small  steam  boiler  ~ 

BLR-2  I 


Schedule  ST/SP 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 


Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring,  j 
Maintenance,  Run  Time, 
and  Safety  Alarms 


mm 


0 

o 

o 

0 

00 

0 

00 

0 

00 

0 

00 

a 

00 

0. 

"6? 

0. 

00 

a 

00 

JMMARY  la 


$1,015.00 


G-2024 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


t-tAi>IBILI  l  Y  SI  UDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

01 -94-D-0033  DATE:  16-Sep-95 

-EY  KS  PREPARED  BY:  JM/AS/AJN 

ENERGY  CALCULATION  PARAMETERS 


15,183 


BLDG:  7844  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

[ _ Building  UA; _ 15,183;  CONDITIONED  SQFT:|  "  4 

I  System  Typel|6^^  ^ 

System  Name:Small  air  cooled  chiller  j 

System  Number:  CH-1  ~  ; 


Oatagory  Number:  jConstruction: 

lUse: 

Occupancy  HRS: 

Occupancy  Days: 

5IBRICK  AND  CMU 

iBARRACKS 

0000-2400 

;M-F;  SAT-SUN 

Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0; 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24' 

24 

24 

24 

REQ  START: 

0 

0 

0 

1  o 

0 

~~0 

0 

REQ  STOP: 

___24 

24 

24 

24 

24 

24 

24 

INPUTS 

fepNSfANTS 

‘  "  :  ;  ;  '  :  • 

Motor  HP 

2.00 

HOAUHC: 

0 

HP  Effic 

0.78 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

0 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

0% 

HOAOH: 

0 

%Area 

0% 

COAOHC:  • 

0 

KW-TON 
BLR  CAP  INPUT  (BTUH) 
BLR  CAP  OUTPUT  (BTUH) 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

3,360 

3,360 

! 

HTG  HRS  ON: 

5,376 

5,376 

i 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 
~HTG  HRS  SAVEDr 
C/H  HRS  SAVED: 


COAOC: 


DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

nsucc: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

!  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2025 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AS/AJN 


BLDG: 


IS®  5  <■  f  ’  -c  '  ~  C  tC 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

|6  ! 

System  Name: 

jSmall  air  cooled  chiller  ! 

jSystem  Number: 

jcH-i  : 

MBtu/vr 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


1,291.50 


MH/vr 


Schedule  ST/SP 

0.00 

.oo; 

0.00 

Opt  ST/SP! 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.17 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.17 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,291.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

62.10 

0.00 

0.00 

|  UMCS}.| 
fUNCTN' 
NO. 


lilti® 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 

TOTAL: 


COST 


$386.00 


$664.00 

$281.00 

$150.00 

$1,481.00 


G-2026 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AS/AJN 


BLDG:  7844 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:j 


15,1831 


CONDITIONED  SOFT: 


System  Type:|24 _ 

System  Name:'Dual  temperature  water  pump 
System  NumbenjDTWP-l 


H!HTOl!Sll5:^HiMSiii^MiS|»l  iil!  |iU  lifi  iifl  l  l§ ,  ffilillsIS 


Catagory  Number:  Construction: 

5  BRICK  AND  CMU 


Weeks  of  Winter: 
Weeks  of  Summer: 


_  L 

iUse: 

BARRACKS 


iOccupancy  HRS:  Occupancy  Days: 

0000-2400  M-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0  ; 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  _ 

24 

24 

REQ  START: 

0 

0 

“Iff 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 

%oaT 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


CLG  HRS  ON: 
HTG  HRS  ON? 
H/CHRSON: 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


REQUIRED  PRESENT 
HR/YR  HR/YR 

_  3,360  3,- 

5,376  5,2 

“”8760  8,7 


CON.SIANT5 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2027 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AS/AJN 


BLDG:  7844 

jSystem  Type: 
System  Name: 
[System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 


[Dual  temperature  water  pump 
]DTWP-1 


kWft/yT 


MBtu/vr 


Schedule  ST/SPj 

0.00 

•00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.75 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.75 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

MH/vr 


TOTAL 


^  UMCS  { ' 

iUNGllfcl! 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS'  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


COST 


$1,418.00 


TOTAL: 


$1,418.00 


G-2028 


Q 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AS/AJN 


BLDG:  7844 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:| 


15,183 


CONDITIONED  SOFT: 


41,843 


System  Type:  24 


System  Name:  Dual  temperature  water  pump 


System  Number: [DTWP-2 


KOfiMMIQN  _ 


jCatagory  Number:  |Construction: 

’  SiBRICKANDCMLT 


Use: 


^Occupancy  HRS: 


Occupancy  Days: 


BARRACKS 


0000-2400 


iM-F;  SAT-SUN 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

o! 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  [ 

0 

0 

_ 0 

0 

o  Z 

0 

0 

REQ  STOP: 

24 

24 

_ 24 

~  24  ’ 

24 

24 

24 

mm 

Motor  HP: 


1.00 


HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON:l 

3,360 

3,360. 

HTG  HRS  ON: 

5,376 

5,376 

!  H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR:| 

5.67 

G-2029 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY,  KS 

EMC  NO: 

DATE: 

PREPARED  BY: 

1406-001 

16-Sep-95 

JM/AS/AJN 

BLDG:  7844 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUil 

AMARY 

'  Hi  "V 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

jDTWP-2 

tsip,  -,kw/yr 

*S*i,:  Mi to 

iSsivf 

MBtu/yr 

i  MH/vr 

Schedule  ST/SP 

0.00 

•00j 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00; 

Demand  Limit 

1.76 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.76 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

1 . ^ 

1,76  ■  : 

0.00 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


/LMCSSl 
<CTN 
NO. 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


1 


1 


$1,418.00 


TOTAL: 


$1,418.00 


G-2030 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AS/AJN 


BLDG:  7844  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Buildina  UA:  15.183'  CONDITIONED  SOFT: 


System  Type:'24 


System  Name:|Dual  temperature  water  pump 
System  Number:jDTWP-3 


41,843 


TYPICAL  BUlLDir 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

:  5!BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

PRES  START: 

0 

0 

0; 

0 

PRES  STOP: 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

REQ  STOP: 

24  j 

24 

24 

24 

INPUTS 

Motor  HP 

5.00 

HP  Effic 

0.82 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

6% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURSCALCUUVflONS  . 1 

I  REQUIRED  PRESENT 

'HR/YR  HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/CHRSON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

''' 

THUR: 

FRI: 

■  ^ ci.  *.  •  :• .  • 

'^SAT: . 

0 

0 

0 

24 

24 

24 

_ g 

0 

■  0 

24 

24 

L  24 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC:  . 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AS/AJN 


BLDG:  7844  ^ 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

124  1 

System  Name: 

|Dual  temperature  water  pump 

[System  Number: 

jDTWP-3 

MBtH/yr  MH/yr 

Schedule  ST/SP| 

0.00! 

~  .00  ^ 

0.00 

Opt  ST/S P 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

o.oo; 

0.00 

Sub  Total 

7.46 

0.00 

0.00 

1  Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

o.oo1 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

'  746] 

poo] 

0.00  .  v  3.00 

:  ;  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

^  ^  ‘  '  ^  jgjp  ^ 

~  "  Dl'  ‘  f  m  '  '  **  COST 


«S&34«i . . .  " 


PLICATION 


DO 

POINTS 


AO 

POINTS 


POINTS  POINTS 


22 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


1 


0 


1 


aT".  ■; 


TOTAL: 


$1,418.00 


$1,418.00 


G-2032 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AS/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7844 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:i 


CONDITIONED  SOFT: 


41,843 


a"  '  ’■  -  <%&'»»  s!  r^-» 

System  Type:|24 _ 

System  NamerjDual  temperature  water  pump _ ! 

System  Number:jDTWP-4 _ _ | 


Catagory  Number:  [Construction: 

Use: 

[Occupancy  HRS: 

Occupancy  Days: 

5IBRICK  AND  CMU 

BARRACKS 

j0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

- i 

Weeks  of  Summer: 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


tiNd;s 

SUN: 

CHEDUI 

MON: 

=e’" . 

TUE: 

WED: 

THUR: 

.  ■  . ■  j 

FRI: 

-ys.'  \  ;  -  4  Yf  - 

SAT: 

0 

0 

! 

o 

0 

0 

0 

0 

24 

24 

r 

24 

24 

24 

24 

!  24 

0; 

0 

0 

0 

1  0 

0 

o; 

24 

24 

24 

24 

24 

24 

24 

'  v  •  . 

Motor  HP:  _ 

HP  EfficT 

Load  Factor: _ 

CFM-HTG: 

CFM-CLG: 

%OA: 


CHILLER  CAP  (TONS): 

~  KW-TON: 
BLR  CAP  INPUT  (BTUH): 
IfLR  CAP  OUTPUT  (BTUH): 


iREQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON:; 
HTGHRSON: 
H/CHRSON: 

CLG  HRS  SAVED: 
HTG  HRS  SAVED:; 
C/H  HRS  SAVED: 


WWIlU  i  nil  1  V  .  .  ■■  .:*•••• 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

6 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

!  DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2033 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AS/AJN 


BLDG: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

]24 

System  Name: 

IDual  temperature  water  pump 

System  Number: 

:DTWP-4 

I  Schedule  ST/S P 

i _ i _ 

0.00 

.00 

0.00 

Opt  SUSP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

7.46 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

x  3.00 

and  Safety  Alarms 

7.46 

■  0.00] 

0.00: 

3.00 

UMCS 

iFUNCTN 

NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


.  i  ■  ■:  ■:  .  1  :  : .  :  ' '  ;  ■  ' 

UMCS  APPLICATION 

AO 

DI 

:  ai  . 

;  ■  COST 

POINTS 

POINTS 

POINTS 

POINTS 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


:.s 

- 


TOTAL: 


$1,418.00 


$1,418.00 


G-2034 


BUILDING  7846 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  7846 

BUILDING  NAME: 

ENL  BARRACKS  W/AS 

Building  UA: 

15,183 

CONDITIONED  SOFT: 

41,843 

flilllilll 

. ^ . . v. 

System  Type:  1 

| 

System  Name:|Small  hot  water  boiler 

| 

System  Number: 

BLR-1 

| 

___________ 

psmimpippa 

’’  ■  <• 

tiiiiiii 

8l88ii!*3l!l!lllli 

Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5|BRICK  AND  CMU 

BARRACKS 

0000-2400 

;M-F;  SAT-SUN 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20: 

7'r-  jv ‘ r 

ISYSTEM  OPERATING  1 

schedule 

SUN: 

MON:  TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START:  0 

0  0 

0  0 

0 

0 

PRES  STOP:  24 

24  24 

24  24 

24 

24 

REQ  START:  0 

0  ,  0 

0  0 

0 

0 

REQ  STOP:  24 

24  24 

24  24 

24 

24 

INPUTS 


Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 


%OA: 

%Area: 

CHILLER  CAP  <TONS)r 
KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH)i 


. . 

. 2.00 

078 

"080 

0 

0 

0% 

0% 

0 

0.00 

2,938,000 

2,340,000 


S^r5sS"«  ss*\.  tjaSSSKWaift ?LK is» . ■-  Y&.^5 


! 

REQUIRED  PRESENT 

HR/YR  1HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

!  HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS  :  r  ‘  ’ 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

o" 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT:; 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2035 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7846 

MBS 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

“IT  —  i 

ISystem  Name: 

Small  hot  water  boiler 

System  Number: 

lBLR-1  i 

1 

kW/yr  || 

kWh/yr 

MBtu/yr  MH/yr 

Schedule  ST/SPj 

0.00 

.00 

o.ocT . ^  . 4  ■ 

Opt  ST/SPi 

0.00 

0.00| 

0.00 

Duty  Cyclej 

o.oo: 

0.00 

o.oo; 

Demand  Limit' 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00i 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

16.66 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, ; 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

ViY-.  0.00! 

0.00I 

16.66’  4.00 

UMCS  : 
FUNCTN 
:  NO.  '■ 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 

4  Alarms  -  HW  Boiler 


■  TOTAL: 


0 

0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


$1,443.00 


G-2036 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

JM 


BLDG:  7846 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:; 


15,183| 


CONDITIONED  SOFT: 


41,843 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

<N 

sk 

CO 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

5 

BRICK  AND  CMU 

BARRACKS 

0000-2400  jM-F;  SAT-SUN 

Weeks  of  Winter: 

32: 

j  Weeks  of  Summer: 

20 

.Uv.  ■  , . 


SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START:  [ 

0  j_ 

0 

0!  L 

0 

0 

0  ! 

0 

PRES  STOP:  [ 

24 

24 

24  r 

24 

24 

24  i 

24, 

REQ  START:  !  0;  !  0i  j  0  !  0 ;  i  0  0  I  01 

REQ  STOP:  [ 

24!  j 

24  r 

24 

24  | 

24  i 

24  r 

24 

o!oo 

HP  Effic 

aoa 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0: 

%OA 

o%: 

i  • 

%Area 

1  0% 

CHILLER  CAP  (TONS) 

o; 

KW-TON 

0.00, 

BLR  CAP  INPUT  (BTUH) 

254,000! 

BLR  CAP  OUTPUT  (BTUH) 

212,000 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0! 

CONSTANTS 


■NSHSMraNMteiiK? 


HOAUHC 

!  0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

;  o.i7 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0; 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2037 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BL  DG:  7846  BUILDING  NAME:  ENL  BARRACKS  W/AS 


|  l-8Sp 

^ULATlbNlSuilMARY  ■ . .  " 

v“'w'  M-wcsisaw*.': — .  ^..v.  ..A...-...',- 

3 

Small  steam  boiler 

BLR-2 

1 

Schedule  ST/S P 

0.00 

.oo;  o.oo 

Opt  ST/SP 

0.00 

o.ooj  o.oo!  ; 

Duty  Cycle 

0.00 

009  000 

Demand  Limit 

0.00 

0.00  0.00 

Night  Setback 

0.00 

o.oo  o.oo; 

Sub  Total 

0.00 

0.00  0.00 

Economizer 

0.00 

0.00  0.00 

Ventilation/Recirculation 

0.00 

0.00  0.00; 

DDC  Control 

0.00 

0.00  0.00 

HWOA  Reset 

0.00 

0.00  0.00 

Chilled  Water  Reset 

0.00 

0.00  0.00 

Condenser  Water  Reset 

0.00 

0.00  0.00 

Chiller  Demand  Limit 

0.00 

0.00  0.00 

Remote  Monitoring, 

I  4.00 

Maintenance,  Run  Time,  j 

.  ]  ! 

and  Safety  Alarms 

;  j 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7846 
j  Building  UAi[ 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

15,183,  |  CONDITIONED  SOFT:  41,843 


System  Type:|6 


System  Name:|Small  air  cooled  chiller 
System  Number:jCH-1 


mm 

mM 

‘V, 

Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

|  5BRICK  AND  CMU 

BARRACKS 

i0000-2400 

iM-F;  SAT-SUN 

Weeks  of  Winter: _ 32! 

Weeks  of  Summer  2o| 


,4,'*W^"^SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0 

o;  " 

0 

o; 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  ” 

0 

0 

. ~~0  r 

0 

o;  : 

6 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

vyrszxw? T "ly-vw. 8^<rv  >  •:<*<* s ~ :  v uttStty -l-A' WS : •  W-v j- 1 r< : * .<• :  v 

IJjPUTS 

Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

o%; 

CHILLER  CAP  (TONS): 

73 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0; 

|I0VR$  CALIpMliNiF  SL  IS " 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376! 

H/C  HRS  ON: 

8,760 

8,760; 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

a 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

L _ _ _  : 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG:  7846 

jSystem  Type: 
jSystem  Name: 
ISystem  Number: 


i  1 1  i 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

ENERGY  CALCULATION  SUMMARY 


Small  air  cooled  chiller 
iCH-1 


!  -  '  ■ 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarm s 

TOTAL  r 


kWh/vr 


MBtu/vr 


Schedule  ST/SP, 

0.00 

.00 

0.00 

Opt  ST/SP 

o.oo: 

0.00; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.17 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.17 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,268.75 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

61.01 

0.00 

0.00 

1,268.75; 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 


UMCS  APPLICATION 

Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


DO  AO 

POINTS  POINTS 


DI  AI 

POINTS  POINTS 


COST 


$386.00 


$664.00 

$281.00 

$150.00 


TOTAL: 


$1,481.00 


G-2040 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 

BLDG:  7846  BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:;  15,183  CONDITIONED  SOFT:  41,843 


System  Type:  ;2  4 


System  Name: Dual  temperature  water  pump 
System  Number:!DTWP-1 


‘TYPICAL  BUlLDIf 

IgTNformatf 

T  WM/ 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 

WED: 

SUN: 

MON: 

TUE: 

THUR: 

' . wcsjjr; 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

_ o 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  I 

0 

0 

~0 

0 

0  : 

o  ; 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

INPUTS 

Motor  HP: 

1.50 

HP  Effic: 

0.67 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC:  0 


HOURSMLCUUmONS 


NSUCC: 


0 


REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


BLDG:  7846 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

ENERGY  CALCULATION  SUMMARY 


Dual  temperature  water  pump 
IDTWP-1 


kWh/yr 


Schedule  ST/SP 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMcs  .  ::  ■  -  '  : 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

l::NO.r;::  ,  .  POINTS  POINTS  POINTS  POINTS 

22  Scheduled  start/stop  control  -  DTW  10  14 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


■  ■  v.r 


TOTAL: 


COST 


$1,418.00 


$1,418.00 


G-2042 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7846 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:| 


15,183! 


CONDITIONED  SQFT: 


1  ll  IIS:  HSSl 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump  ! 

System  Number: 

DTWP-2  | 

:  . •*  ..  ;  ,r '  , ,  r  *  "  ’ 

{Use:  Occupancy  HRS: 

BARRACKS  10000-2400 


jCatagory  Number:  Construction: 

|  5IBRICK  AND  CMU 


Occupancy  Days: 
M-F;  SAT-SUN 


Weeks  of  Winter: 

32: 

i  Weeks  of  Summer: 1 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

O' 

PRES  STOP: 

24 

24 

24 

24 

24  ^ 

24 

24 

REQ  START: 

0 

0 

0 

0 

o  L 

o; 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24  [ 

24 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 

cfm-clgT 

_ %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


^  v-Vji  r'-  ■■■  —  •  ^ ‘  y-- ■ 

ABfiMS 


REQUIRED 

HR/YR 


PRESENT 

iHR/YR 


CLG  HRS  ON: 
HTG  HRS  ON: 
H/C  HRS  ON: 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

|  NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2043 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 


PREPARED  BY 


1406-001 

16-Sep-95 

JM 


BLDG: 


7846 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

ENERGY  CALCULATION  SUMMARY 


System  Type: 
System  Name: 
System  Number: 


!Dua!  temperature  water  pump 
lDTWP-2 


Schedule  ST/SP: 

_ Opt  ST/SP; 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HViTpA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  i 


kWh/vr 


MBtu/yr 


iilyr 


UMCS 

FUNCTN 

NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$1,418.00 


$1,418.00 


G-2044 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7846 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:i 


15,183 


CONDITIONED  SOFT:: 


41,843 


Mm3,  m  i l®  iff!  ^8 

System  Type: 

24  | 

System  Name: 

Dual  temperature  water  pump  ! 

System  Number: 

DTWP-3 

i 

Category  Number:  (Construction: 


Use: 


Occupancy  HRS: 


(Occupancy  Days: 


5IBRICK  AND  CMU 


BARRACKS 


0000-2400 


IM-F;  SAT-SUN 


Weeks  of  Winter:! 


32 


Weeks  of  Summer: 


20 


§¥§fEMbfl^N^^EDilLi 


SUN:  MON: 


TUE: 


WED:  THUR: 


FRI: 


PRES  START: 

0 

0 

0 

0 

0  j 

0 

PRES  STOP: 

24 

24 

24 

24 

24  ^ 

24 

REQ  START:  “ 

0 

0 

_  0 

~~0 

o  L 

0 

REQ  STOP: 

24 

24 

24 

24 

24  : 

24 

SAT: 

0 

_ 24 

0 

24 


i  >  &  4  *  -  V  -  >' 


INPUTS 

Motor  HP: 


5.00 


CLG  HRS  SAVED: 

o 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 


HOAUHC: 


HP  Effic: 

0.82 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

o’ 

NSUCHC: 

0 

PURSCALCULATIONS 

NSUCC: 

0 

REQUIRED 

PRESENT 

DDCCHC: 

0.0000556 

HR/YR 

HR/YR  ! 

DDCCC: 

0.000147 

CLG  HRS  ON: 

3,360 

3,360 

|  NSC: 

20000 

HTG  HRS  ON: 

5,376 

5,376 

DDCH: 

33900 

H/C  HRS  ON: 

8,760 

8,760 

OPT: 

0 

CHWR: 


CNWR: 


OAR: 


17.5 


5.67 


G-2045 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


BLDG:  7846 

i:  v  ■ *  : 

*  ;  ■  .  * 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

I24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

jDTWP-3 

kW/vr 


kWh/vr 


MBtu/yr 


Schedule  ST/SPi 
__  Opt  ST/SPj 

_ Duty  Cyclej 

Demand  Limit 
Night  Setback 

Sub  Total _ _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  ReseT 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  1 


o.oo; 

.00: 

o.oo; 

0.00 

0.00 

0.00' 

0.00 

0.00 

0.00 

7.46 

0.00 

0.00 

0.00 

0.00 

0.00 

7.46 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

MH/yr 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN  1  UMCS  APPLICATION 
NO. 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


22  Scheduled  start/stop  control  -  DTW  1 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


COST 


$1,418.00 


TOTAL: 


$1,418.00 


G-2046 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG:  7846  BUILDING  NAME: 

ENL  BARRACKS  W/AS 

Building  UA:|  15,183,  j_ 

CONDITIONED  SOFT:, 

41 ,843 

-  rcn-  -  *,*,’*■" r,«rr  r  <1 

Billie  llilljl#  jf§|  lililSSIl If 

System  Type:  124  _J 

System  Name:iDual  temperature  water  pump 

System  Number:|DTWP*4 

Catagory  Number:  'Construction:  Use: 

Occupancy  HRS: 

jOccupancy  Days: 

5'BRICKANDCMU  BARRACKS 

0000-2400 

]M-F;  SAT-SUN 

Weeks  of  Winter:' 


32 


Weeks  of  Summer: 


20 


jystEMOPEP^NO$CHiPUl.l  111 

SUN:  MON:  TUE: 

*sr?iss.vi'r :  axs-av^ssara 
“  "  \V  - 

WED: 

THUR: 

FRI: 

«**j. 

SAT: 

PRES  START: 

0 

0  o 

0 

0 

0 

0 

PRES  STOP: 

24 

24  24 

24 

24 

24 

24 

REQ  START: 

0 

0  0 

0 

0 

0 

0 

REQ  STOP: 

_ 24 

24 _ 24 

24 

24 

24 

24 

INPUTS 

CONSTANTS 

Motor  HP: 


5.00 


HOAUHC: 


HP  Effic: 


0.82 


HOAUH: 


Load  Factor: 

0.80 

COAUHC: 

CFM-HTG: 

0 

COAUC: 

_ 

CFM-CLG: 

0 

HOAOHC: 

%OA: 

0% 

HOAOH: 

%Area: 

0% 

COAOHC: 

CHILLER  CAP  (TONS): 

0 

COAOC: 

KW-TON: 

0.00 

DC  DUTY: 

BLR  CAP  INPUT  (BTUH):  _ 

0 

DC  DEMAND: 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

n/M  ia . 

.  .  . 

NSUCHC: 


NSUCC: 


0 

0 

0 

0 

0 

0 

0 

0 

0.17 

ai"7 

0 

""  0 

0 

0 


CLG  HRS  SAVED: 


HTG  HRS  SAVED: 


C/H  HRS  SAVED: 


DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2047 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO'  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE;  16.Sep.g5 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

._BU,lP,NG  NAME: . ENL  BARRACKS  W/AS 

ENERGY  CALCULATION  SUMMARY 


System  Type: 
System  Name: 
System  Number: 


24  ~  ” 

_ Dual  temperature  water  pump 

DTWP-4 


kWh/yr 


MBtu/yr 


Schedule  ST/SPi 

r - - - — | - 

0.00: 

.00; 

0.00 

Opt  ST/SP 

0.00 

o.oo; 

0.00 

Duty  Cycle 

0.00 

o.oo: 

0.00 

Demand  Limit 

7.46 

0.00. 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

7.46 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00, 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

- - - — - — - - — 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

:  TOTAL  - 

7.46 

0.001 

■  ■  0.00]  ,  -  3.00: 

UMCS 

'UNCTN 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


:  ,-;:V  :  ' 

j  UMCS  APPLICATION 


Scheduled  start/stop  control  -DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

1  0  1  4 


COST 


$1,418.00 


TOTAL: 


$1,418.00 


BUILDING  7848 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AS/AJN 


BLDG:  7848  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 

15,183 

J 

CONDITIONED  SOFT: 

41,843 

. . .  .  ,  - 

iilililiiiii ..  - 

System  Type:1 

System  Name:!Small  hot  water  boiler 

i 

j 

System  Number:jBLR-1 

. __ . „ _ _ 

' '  Ll  M  . 

pSEuSa  NPPTW fflHcf  1  j  i  ohm  ■ 

-  V  - 

|;;|||||||||| 

^  l  ■!  r  , , " 

Catagory  Number:  {Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5BRICK  ANDCMU 

BARRACKS 

0000-2400 

;M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

.  i8v 

:1  ^  tlfi  1 ; '  U.. 

^':'X 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0  0 

0 

0 

0 

Q 

o 

PRES  STOP:  24  24 

24  " 

24 

24 

24  !  24 

REQ  START:  0  0 

0 

0 

0 

o  :  o 

REQ  STOP:  24  24 

24 

24 

24 

24  24 

INPUTS 

CONSTANTS 

Motor  HP: 

2.00 

HOAUHC: 

0 

HP  Effic: 

0.78 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

2,340,000 

ECC: 

0 

i  ECHO: 

0 

&■"  rr  ***■ 

NSUCHC: 

6 

iSreillMiOT®! 

0^ 

NSUCC: 

0 

REQUIRED  PRESENT 

DDCCHC: 

0.0000556 

HR/YR 

HR/YR 

DDCCC: 

0.000147 

CLG  HRS  ON: 

3,360  3,360 

NSC: 

20000 

HTG  HRS  ON: 

5,376  5,376 

!  DDCH: 

33900" 

H/C  HRS  ON:: 

8,760  8,760 

OPT: 

0 

CHWR: 

17.5 

CLG  HRS  SAVED: 

0 

CNWR: 

0 

HTG  HRS  SAVED: 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 

0 

G-2049 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AS/AJN 


BLDG:  7848  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

i  ENERGY  CALCULATION  SUMMARY 


System  Type:  jl 

System  Name: 

jSmall  hot  water  boiler 

System  Number: 

BLR-1 

Hg: 

ISisiiiilSlif 

..■'Hfcvsfli/yr- . 

MBtu/yr 

MH/yr 

Schedule  ST/SP| 

0.00 

.00 

0.00 

OptST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00. 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA«eset 

0.00 

0.00 

16.66 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

! 

4.00 

and  Safety  Alarms 

TOTAL 


0.00 


0.00 


16.66; 


4.00 


TYPICAL  SYSTEM  POINT AND  COST  SUMMARY 


mi 


UMCS 

UNCTN 

NO. 


-  s  ^  fSf-r  >T;  I  ^  , 

H::v; :  ■  ■■  (SIP* PWP; 

UMCS  APPLICATION 


do 

POINTS 


points 


di 

POINTS 


AI 
POINTS 


COST 


1 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 


0 

0 


iti 


TOTAL: 


0 

2 


0 


3 

0 


$277.00 


$836.00 

$330.00 


$1,443.00 


G-2050 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AS/AJN 

ENERGY  CALCULATION  PARAMETERS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AS/AJN 


BLDG:  7848 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AS/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7848 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

Building  UA: 

15,183  j 

CONDITIONED  SOFT:  41 ,843 

. 

_ _ _ _ _ _ _ _ _ „,n:.;,a,iea,.l:-  T,; _ 

~i' ‘  .•  ~~ 

System  Type: 

6  ! 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

__  | 

,.r  ,l..|f..r1Mnrrr,  „  m  tM.VMtuv  :n  :  jr -i.n  qr~  re ';-yr-  1 1_  .  |m  . . . . ,,  ,  . 

:  -  " .  •  -  -  .  *  .  -  ^ 

{Category  Number: 


Construction: 


!Use: 


BRICK  AND  CMU 


IBARRACKS 


Occupancy  HRS: _ Occupancy  Days: 


0000-2400 


M-F;  SAT-SUN 


Weeks  of  Winter:! 


32 


Weeks  of  Summer:: 


20 


SYSTEMOPERA 

kTING  S< 

^HEPUL 

,E- 

IgiPffg 

77v3rr^ 

..  ...  .  ;.  -  '  ^  ~  .  !  . 

-y  .wv-Wv^r;—.  — 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

k  -  < -  A  " 

SAT: 

PRES  START: 

i  v  o  ; 

0  ! 

0 

0 

0 

0 

0 

PRES  STOP: 

24  | 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

INPUTS 

Motor  HpT . 

HPEfficT 
Load  Factor: 


CFM-HTG: 


CFM-CLG: 


%OA: 


%Area: 


CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


200 

078 

”080 

0 

0% 

0% 

74 

TTo 

0 

0 


HOURS  CALWUAT1PHS 


REQUIRED  PRESENT 


HR/YR  HR/YR 

CLG  HRS  ON 

3,360;  3,360, 

HTG  HRS  ON 

5,376  5,376; 

H/C  HRS  ON 

8,760  8, 7601 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

o" 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

_ .  _ 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2053 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/AS/AJN 


BLDG:  7848 

I  . ! 

System  Type: 
[System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 


jSmall  air  cooled  chiller 
iCH-1  ~ 


mm 


MBtu/yr 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ a nd  Safety  Alarms 

TOTAL  W  ■  I 


MH/yr 


Schedule  ST/SP 

0.00; 

.00 

0.00 

opt  st/s p; 

0.00 

0.00 

0.00 

Duty  Cycle; 

0.00 

0.00 

0.00 

Demand  Limit 

1.17 ; 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.17 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

o.oo: 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,291.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

62.10 

0.00 

0.00 

1,291.50 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

?UNCTN 

NO. 


UMCS  APPLICATION 

Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


POINTS  POINTS  POINTS  POINTS 


COST 


$386.00 


$664.00 

$281.00 

$150.00 


TOTAL: 


$1,481.00 


G-2054 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7848 


Building  UA:! 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

15,183  CONDITIONED  SOFT: 


System  Type: 

24  | 

System  Name: 

Dual  temperature  water  pump 

|  System  Number: 

DTWP-1 

1406-001 

16-Sep-95 

JM/AS/AJN 


jCatagory  Number:  jConstruction: 

!  5BRICK  AND  CMU 


Weeks  of  Winter:; 
Weeks  of  Summer:; 


Use: 

BARRACKS 


Occupancy  HRS:  Occupancy  Days: 


*0000-2400 


M-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0; 

0 

0 

o; 

0 

0 

0 

PRES  STOP: 

24! 

24 

24! 

24 

24 

24 

!  24: 

REQ  START: 

0 

0 

0 

0 

—Q 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

INPUTS 

Motor  HP: 

_  HPEffic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

KWTON. 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH)7 


REQUIRED  PRESENT 


CLG  HRS  ON:! 

3,360| 

3,360 

HTG  HRS  ON:; 

5,376 

5,376 

H/C  HRS  ON:; 

8,760 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC:i 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC:; 

0 

NSUCC: 

0 

DDCCHC:; 

0.0000556 

DDCCC: 

0.000147! 

NSC: 

20000 

DDCH: 

33900 

OPT:; 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2055 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AS/AJN 


BLDG:  7848 

J  t : 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-1 

MBtu/yr 

Schedule  ST/SP 

0.00; 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.001 

0.00 

0.00 

Demand  Limit 

2.75 

0.00 

o.oo; 

Night  Setback 

o.oo: 

0.00 

0.00 

Sub  Total 

2.75 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Reci  rculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

- fr, - - 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  ,,,  >V| 

,  .  2,75  • 

0.00 

0.00]  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

. . .  .  ,  .  . .  -  -  > .  •  : 


:  ;f;-F  v; 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


$1,418.00 


$1,418.00 


G-2056 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AS/AJN 


BLDG:  7848 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

Building  UA:| 

1 5, 1 83  CONDITIONED  SOFT:1 

41,843 

:: : -  3OTS& &?■ ' 

j  111  j  B 

System  Type:|24 

System  Name:  Dual  temperature  water  pump 

System  Number:jDTWP-2 

| 

Catagory  Number:  Construction: 

Use:  jOccupancy  HRS: 

jOccupancy  Days: 

5‘BRICK  AND  CMU 

BARRACKS  >0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20: 

."T : 

. 


SUN:  MON:  TUE:  WED:  THUR: 

PRES  START:  0  6  [  0  0  0 


PRES  STOP:  24 

24i  : 

24 

REQ  START:  0 

0 

0 

REQ  STOP:  24 

24 

24 

.■  r,  vtf.. 

Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

piURS<^LCUlAfiON^ 

SfSSU 

*£&&&&  i«S&S£ 

1  REQUIRED  jPRESENT  ! 

HR/YR  HR/YR  j 

CLG  HRS  ON: 

3,360, 

3,360: 

HTG  HRS  ON: 

5,376: 

5,376: 

H/C  HRS  ON: 

8,760 

8,760 

24 


24 


24 


24 


CLG  HRS  SAVED:: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


3 

Oj 

0 


CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

i  COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2057 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP ,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO'  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16.Sep_95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AS/AJN 

BLDG:  7848 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

WS, 

System  Type: 

24 

iSystem  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-2  ~ 

MBtu/yrr  :  MH/vr 

Schedule  ST/S P 

r»  -r  n 

0.00!  .00  o  00 

0.00 


0.00 


Duty  Cycle 


0.00 


0.00 


0.00 


Demand  Limit 


1.76 


0.00 


Night  Setback 


0.00 


0.00 


0.00 


0.00 


Sub  Total 


0.00 


1.76 


0.00 


Economizer 


0.00 


0.00 


Ventilation/Recirculation 


0.00 


0.00 


0.00 


0.00 


DDC  Control 


0.00 


0.00 


0.00 


HW  OA  Reset 


0.00 


0.00 


0.00 


Chilled  Water  Reset 


0.00 


0.00 


0.00 


Condenser  Water  Reset 


0.00 


0.00 


Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


0.00 


0.00 


0.00 


0.00 


0.00 


3.00 


TOTAL 


1,76 


0.001 


0.00 


3.00 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


COST 


$1,418.00 


$1,418.00 


G-2058 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 

1406-001 

16-Sep-95 

JM/AS/AJN 

BLDG:  7848 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

Building  UA: 

15,183; 

CONDITIONED  SOFT: 

41,843 

_  ,  , ,  _ _ _ _ _ 

A \  iri r-  1:  ■*  : 

System  Type:  24 

i 

1 

System  Name:iDual  temperature  water  pump 

i 

System  Number:  DTWP-3 

1 

i 

;  J $  u  1.SHUJ  ijLMM 

Catagory  Number:  |Construction: 

Use: 

Occupancy  HRS: 

[Occupancy  Days: 

5|BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

o;  ; 

0 

0 

0 

0! 

0 

PRES  STOP: 

24 

24: 

.  24|  i 

24 

24  !_ 

24 

24 

REQ  START: 

0 

0 

0  L 

0 

0 

0  ■ 

0 

REQ  STOP: 

; _ 24 

24  _ 

24  : 

24 

24 

24 

_ 24 

I  ' s  -.-’w  >  ' 


inputs 

fci~< - - -  :■■■«■ 

Motor  HP 

5.00 

HP  Effic 

0.82 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

IfmJRSOffiCULAflOh 

j§ 

■El 

REQUIRED  PRESENT 

HR/YR  HR/YR  ! 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376: 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0; 

C/H  HRS  SAVED 

oj 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2059 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AS/AJN 


BLDG:  7848 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

B&LaJrai  is 

■■■B  ENERGY  CALCULATION  SUMMARY 

. . . . 1 . 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-3 

_ i 

ft 

?IS|  ■  kWh/yr  iiiptiSi®  MBtu/yr 

MH/yr 

Schedule  ST/SP 

o.oo! 

.00 

0.00 

Opt  ST/SP 

o.oo; 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46: 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

7.46 

o.oo; 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

o.oo; 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

1 

3.00 

t,  TOTAL 

7,46!  . 

0.00] 

0.00:  V 

3.00 

UMCS  a 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

COST 

NO. 

SiiflSfiSSS 

:  ■'  "  '  V  :  : 

POINTS  POINTS  POINTS 

POINTS 

22 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 

Pump;  Night  setback  -  DTW  Pump 

1  0  1 

4 

$1,418.00 

TOTAL: 

1  0  1 

4  ;  | 

$1,418.00 

G-2060 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AS/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7848  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:| 

15,183:  |  CONDITIONED  SOFT:; 

41,843 

t  _ _  ^  ^  _ 

. T . - . 1TT^.,..irir.ni-r _ 

asHaisaara 

liltfl  i  IIS  -i  , 

System  Type:|24 

1 

System  Name:  Dual  temperature  water  pump 

System  Number:|DTWP-4 

! 

s  -  sr  *  mm  -  * 

. L  L  ^  ^  ;n.  . . ... 

fei 

HjjfHi  l&iilt .  1  LX-  31 

;>y:v:  •/<•••  ;-o.  -  ;;x : 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5 

BRICK  AND  CMU 

(BARRACKS 

'0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:! 

32 ; 

Weeks  of  Summer: 

201 

w.  <v.MV  vw-.  V-  ^ 

SYSTEMOpIRAI 

INGSCHEDU 

LE 

•'  r  -  ■'  X.L ,  , .  y  ;  '  •  • 

■’  21® ... 

SUN:  MON: 

TUE: 

"  '  :  ',■&?;»  - - -  • 

WED:  THUR:  FRI: 

. SAT: 

PRES  START: 

0  0 

0 

0  0  0 

0 

PRES  STOP: 

24  24 

24 

24|  |  24  24 

24 

REQ  START: 

0  0 

0 

0  0  0 

0 

REQ  STOP: 

24  24 

24 

24  24  24 

24 

INPUTS 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

iHOURSCAlCULATlONS 

:  , 

fifef--- 

REQUIRED  PRESENT 
iHR/YR  HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

i 

NSUCC: 

0 

DDCCHC: 

0.0000556 

i 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

i 

OPT: 

0 

| 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AS/AJN 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

|:o:no.v- 

UMCS  APPLICATION 

'  yy\;;.  -yy  ^  •  y  ' y  Ty.  .  ..  • 

i:  ' 

DO 

POINTS 

AO  DI 

POINTS  POINTS 

:  ;  ai  , 

COST 

22 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 

1 

0  1 

4 

$1,418.00 

<c  jc  •  ™  ;« •  •  w 

Pump;  Night  setback  -  DTW  Pump 

,  TOTAL: 

y  1 

0  .  /:/  1 

$1,418.00 

G-2062 


BUILDING  7850 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  7850  BUILDING  NAME:  ENL  BARRACKS  W/AS 

|  Building  UA:  15,183  CONDITIONED  SOFT:  41,843 


pffii 

i 

22SZ 

73, 

ass 

§§ 

0 

ass 

jjjilbN- 1  HEM 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number:|BLR-1 


mmmMMMmxrm  i 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5jBRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

' 

WED:  THUR: 

FRI: 

Jl 

SAT: 

PRES  START:  •_ 

0 

0 

0 

0 

0 

0  j 

0 

PRES  STOP:  [ 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  [ 

0 

0^ 

0 

0 

0 

0 

0 

REQ  STOP:  [ 

24 

24 

24 

24 

24 

24  » 

24 

INPUTS 

Motor  HP: 


HP  Effic: 

Load  Factor: 

CFM-HTG: 

CFM-CLG: 

%OA: 


%Area: 


2.00 

0.78 

0.80 

0 

6 

0% 

0% 


CHILLER  CAP  (TONS): 


KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,938,000 

BLR  CAP  OUTPUT  (BTUH): 

2,340,000 

iHOURSCALCULATIONS 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

3,360  3,360 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2063 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7850 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

ii  ; 

System  Name: 

iSmall  hot  water  boiler 

System  Number: 

lBLR-1 

ISS§ii@0Pi^ 

kVWvr  kWh/yr 

: ~  V  A*':j 

MBtu/yr 

^  MH/vr 

j 

Schedule  ST/SP 

0.00 

o 

o 

o.oo: 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

o.oo; 

0.00 

o.oo: 

Demand  Limit 

0.00 

0.00 

0.00! 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

16.66 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

/ 

4.00 

V:.  'TOTAL  ■■■'  : 

0.00 

0.00 

16.66]  - 

4.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  .  . 

NrTN  lliwrc  APDIirATTAM  TW»  An  T*I  AT 


RNCTN  UMCS  APPLICATION 

NO. 


DO  -  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 

4  Alarms  -  HW  Boiler 


TOTAL: 


0 

0 


0 

2 


3 

0 


COST 


$277.00 


$836.00 

$330.00 


$1,443.00 


G-2064 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7850 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


System  Type:|3 _ 

System  Name:  Small  steam  boiler 
System  Number:  BLR-2 


CONDITIONED  SOFT: 


Kts*! 


mm 


Catagory  Number:  Construction: 

5  BRICK  AND  CMU 


Use: 

BARRACKS 


A  /Jm:?  V-;  -i 


Occupancy  HRS: 
0000-2400 


Occupancy  Days 
M-F;  SAT-SUN 


Weeks  of  Winter:; 
Weeks  of  Summer: 


WED:  ^THUR: 


Motor  HP:] 
HP  Effic:" 
Load  Factor:] 

CFM-HTG: 

______ 

_ %OA:; 

%Area: 

CHILLER  CAP  (TONS):| 
KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


0.00 

0.00 

080 

0 

’  0 
0% 
0%^ 
.  0 
ooo] 

254,000; 

212,000 


HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON 
HTG  HRS  ON 
H/C  HRSON 

CLG  HRS  SAVED 
HTG  HRS  SAVED 
C/H  HRS  SAVED 


PRES  START: 

! 

oi  i 

Oi  L 

o;  r 

o; 

0 

o 

PRES  STOP: 

24  1 

24s  ! 

24  L 

24  | 

24 

24 

24 

REQ  START: 

i  o  | 

0]  L_ 

o 

o!  L 

0| 

i  0 

0 

REQ  STOP: 

24]  ! 

24!  r 

24|  r 

24  r 

24 

I _ 24 i  l 

24 

mms 

HOAUHC: 

0 

HOAUH: 

0 

COAUKC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY:] 

0.17 

DC  DEMAND: 

0.17 

|  ECC: 

0 

ECHO:! 

0 

NSUCHC: 

0, 

NSUCC:  0] 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC:]  20000; 

DDCH: 

33900 

OPT: 

0 

CHWR:j  17.5 

CNWR:! 

0 

OAR: 

5.67 

G-2065 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01  *94  D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  09-Dec- 95 


PREPARED  BY: 


BLDG:  7850  ^ 


BUILDING  NAhflfc:  ENL  BARRACKS  W/AS 


System  Type: 

3  | 

System  Name: 

Small  steam  boiler  j 

System  Number: 

BLR-2  ! 

Schedule  ST/S P 

o.oo: 

_  — 

o 

0.00 

Opt  ST/S P 

0.00 

0.00 

o.oo: 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

o.oo; 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


Steam  Boiler  Monitoring 


.  2  -ill; 


$1,015.00 


®  1^15.00 


G-2066 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7850  BUILDING  NAME:  ENL  BARRACKS  W/AS 

j  Building  UA:'  15,183:  ;  CONDITIONED  SOFT:'  41~843 


System  Type:l6 


System  Name:jSma)l  air  cooled  chiller 
System  Number:jCH-1 _ 


m 

Catagory  Number: 

Construction: 

Use: 

jOccupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

jBARRACKS 

;0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32: 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0  ; 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

24  _ 

24 

REQ  START: 

0; 

0  : 

0 

0 

I 

0  j _ 

0 

REQ  STOP: 

24 

24 

24 

24 

— 

24  _ 

24' 

INPUtS 


Motor  HP:  2  00 


HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

73 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON 

!  3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

j  CLG  HRS  SAVED:|  0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANT? 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR:| 

0 

OAR: 

5.67 

G-2067 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7850 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

iS8ffifitll 

If ENERGY  CALCULATION  SUMMARY 

System  Type: 

I6  | 

{System  Name: 

{Small  air  cooled  chiller 

System  Number: 

|CH-1 

tl»NCTi0*sir 

m  mmm&f 

1  mm<  t 

MBtu/vr  MH/yr 

Schedule  ST/SPj 

i _ _ _ i _ 

0.00 

.00 

0.00 

Opt  ST/S P: 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.17 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.17 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,268.75 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

61.01 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

’•TOTAL 

62.18 

1,268.75: 

0,00 

4.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

i:uMcsif i ' s  I :: St M  : i ss.S  S:: :  t:tf  S  ■ i  t 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


By 


NO. 


COST 


10 

11 

16 

42 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


TOTAL: 


1 


0 

1 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


$1,481.00 


G-2068 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  7850 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


15,183 


CONDITIONED  SOFT: 


41,843 


j  System  Type:l24  i 

System  Name:* 

Dual  temperature  water  pump 

System  Number: 

DTWP-1 

r  r  S 


iCatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5:BRICK  AND  CMU 

[BARRACKS 

[0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:: 

32 

Weeks  of  Summer: 

20 

pYSTEM  OPERATINC  SCHEDaLillfe- 

-  f?p 

^r£.‘v£  "’1 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  r 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24  ; 

24 

24  : 

24 

24 

REQ  START: 

0 

o  L 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

INPUTS 

If/"-'  ■ 

Motor  HP: 

1.50 

HPEffic: 

0.67 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

BOORS  CAtOJljAflbNS 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360  3,360 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS  _ _ . 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

6 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHO: 

0 

NSUCHC: 

0 

NSUCC: 

0 

j  DDCCHC: 

0.0000556 

DDCCC:1 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

|  CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7850 

BUILDING  NAME: 

ENL  BARRACKS  W/AS 

fiiSSliilil!! 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

J 

System  Number: 

DTWP-1 

kWh/yr 

MBtu/yr  MH/yr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.75 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.75 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

/  3.00 

Maintenance,  Run  Time, 

/ 

and  Safety  Alarms 

TOTAL 

Z75 

0.00 

0.00  3.00 

:  :  V::;.'  ;  ;  '  .  ;r  ; 

DI  AI  COST 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL: 


$1,418.00 


$1,418.00 


G-2070 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7850 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

15,183  CONDITIONED  SOFT: 


ii ills ■  I  sQ* M 


System  Type:l24 

System  Name:Dual  temperature  water  pump 
System  Number:!DTWP-2 


ICatagory  Number: 


|Construction: 

5  BRICK  AND  CMU 


|Use: 

BARRACKS 


Occupancy  HRS: 
0000-2400 


Occupancy  Days: 
M-F;  SAT-SUN 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


WED:  THUR: 

0  0 

24  t _ 24 

0  0 

24  24 


^5 

Motor  HP 

5  00 

HP  Effic 

0.82 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED 

HR/YR 


PRESENT 

[HR/YR 


CLG  HRS  ON:| 
HTG  HRS  ON: 
H/C  HRS  ON? 

CLG  HRS  SAVED: 
HTG  HRS  SAVED:! 
C/H  HRS  SAVED: 


gjh'v 

ia 

FRI: 

SAT: 

0 

24 

0 

24 

0 

0 

_ 24 

24 

con; 

5TANTS 

V 

.■'i':  :  j;  •*  ' 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

6 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

o 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

0 

CHWR 

17.5" 

CNWR 

0 

OAR 

5.67 

G-2071 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


mm 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  I 


BLDG:  7850 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

teafcli-  : 

•^ENERGY  CALCULA n#rS|pMARY 

::  sv  ^  ' 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-2 

MH/yr 


Schedule  ST/SP; 

o.oo; 

.00 

0.00 

Opt  ST/SP; 

0.00 

0.00 

o.oo1 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46; 

0.00 

0.00 

Night  Setback 

0.00 

o.oo; 

0.00 

Sub  Total 

7.46; 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 


NCTN  UMCS  APPLICATION 

no.  -  --  ' .  - 

22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL: 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$1,418.00 


$1,418.00 


G-2072 


w 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  7850 


Building  UAd 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

15,183  CONDITIONED  SOFT: 


System  Type:|24 

System  Name:  Dual  temperature  water  pump 
System  Number:  DTWP-2 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

[Occupancy  Days: 

5  BRICK  AND  CMU 

[BARRACKS 

[0000-2400 

;M-F;  SAT-SUN 

Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o; 

0 

0 

0 

o  r 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  ! 

24 

_ 24 

REQ  START: 

0 

0 

0 

0 

;  O'  r 

0 

_ 

REQ  STOP: 

24 

24 

24 

24 

'  24 

24 

24 

Motor  HP: 
HP  EfficT 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 

%oaT 

%Area: 

CHILLER  CAP  (TONS)T 
KW^TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

3,360 

3,360 

_ . - 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

i 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

!  DDCH 

;  33900 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2073 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7850 


BUILDING  NAME: 


ENL  BARRACKS  W/AS 


System  Type:  24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-2 

■MAP 

:  MI 

3tu/yr  MH/yr 

Schedule  ST/SP| 

0.00 

.0°; 

0.00' 

i 

Opt  st/sp! 

0.00; 

0.00 

o.oo; 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

1.76 

o.oo; 

0.00 

Night  Setback 

o.oo; 

o.oo; 

0.00 

Sub  Total 

1.76 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircutation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

o.oo" 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

(  .  TOTAL 

'c.r 

1.76  . 

0.00] 

0.00  \  3.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL: 


4  $1,418.00 


G-2074 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7850 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

24  ! 

System  Name: 

Dual  temperature  water  pump  i 

System  Number:  DTWP-4 

SYSTEM  dPERAllNG^CHIEDULE 

SUN:  MON: 


THUR: 


FRI: 


. ^*5 

SAT: 


t?  n?r:.-v  ;«:v 


PRES  START: 

0 

0 

0  0 

0 

0 

0 

PRES  STOP: 

24 

24 

24  24 

_ 24 

24  : 

24 

REQ  START: 

”o 

0 

0  0 

0 

0 

0 

REG  STOP: 

J4 

24 

24  24 

24 

24 

24 

INPUTS 

■  ,  ’■ . . '  :  " 

■ 

CONSTANTS  '  ’ 

Motor  HP: 

5.00 

HOAUHC:  0 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

llIflggglB 

!S 

REQUIRED  PRESENT 

HR/YR  HR/YR  ' 

CLG  HRS  ON: 

3,360  3,360 

HTG  HRS  ON:! 

5,376:  5,376 

_ 1 - — j 

H/C  HRS  ON: 

8,760  8,760: 

HOAUH: 


COAUHC: 


COAUC: 


HOAOHC: 


HOAOH: 


COAOHC: 


COAOC: 


DC  DUTY: 


0.17 


DC  DEMAND: 


0.17 


ECC: 


ECHC: 


NSUCHC: 


NSUCC: 


DDCCHC: 


0.0000556 


DDCCC: 


0.000147 


NSC: 


20000 


DDCH: 


33900 


OPT: 


CHWR: 


17.5 


CLG  HRS  SAVED: 

0 

CNWR: 

0 

HTG  HRS  SAVED: 

0: 

OAR: 

5.67 

C/H  HRS  SAVED: 

0 

G-2075 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG:  7850 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

?Me|gy  calculation  summary 


jSystem  Type: 
jSystem  Name: 
jSystem  Number: 


iDual  temperature  water  pump 
jDTWP-4 


Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  1 


kWh/yr 


MBtuA/r 


mm 


Schedule  ST/S Pj 

o.ooj 

.00; 

0.00 

. . .  “ . ; 

Opt  ST/SP 

o.oo; 

o.oo; 

o.oo; 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

7.46 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

typical  system  point  and  cost  summary 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

NO.  POINTS'  POINTS  POINTS  POINTS 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL: 


$1,418.00 


$1,418.00 


G-2076 


BUILDING  7852 

ADMINISTRATION  &  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  7852 


Building  UA:j 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 
1369  I  CONDITIONED  SOFT:! 


System  Type:  1 

System  Name:  Small  hot  water  boiler 
System  Number:  BLR-1 


Catagory  Number:  Construction: 

3IBRICK  AND  CMU 

I  Weeks  of  Winter: 

L . . . . . . . . L - — _ - - 

Weeks  of  Summer: 


Use: 

ADMIN  &  SUPPLY 


wmemsBSi'xH 

Occupancy  HRS: 

10700-1600 


Occupancy  Days: 
M-F 


WED:  THUR: 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


INPUTS  ~ ;  ; 

r  Motor  HP: 

HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 

I  %OA: 

%Area: 

CHILLYRCAPTTONSjr 
i  KW-TON: 

BLR  CAP  INPUT  (BTUH): 

:  BLR  CAP  OUTPUT  (BTUH): 


0.00 

0.64 

080 

0 

^~_0 

0% 

0% 

0 

0.00 

586,000 

469,000 


REQUIRED  PRESENT 


CLG  HRS  ON 

900’  3,360 

HTG  HRS  ON 

1,440  5,376, 

H/C  HRS  ON 

2,346  8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

FRI: 

U*;.''  ^  s.  -st.'-  ■  .  s  o.'«  n-  ‘  . 

SAT: 

0 

0 

24 

24 

7 

0 

16 

0 

CONS 

TANT$ 

.  ■  .. 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

017 

DC  DEMAND: 

017 

ECC: 

0 

ECHC: 

0 

j 

NSUCHC: 

0.000226 

j 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

i _ 

NSC: 

93100 

DDCH: 

29900 

_ _ 

OPT: 

305 

f 

CHWR: 

17.5 

i 

CNWR: 

0 

OAR: 

5.67 

G-2077 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7852 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY  " 


System  Type: 
System  Name: 
System  Number: 


iSmall  hot  water  boiler 

1blr-7 


kVWvr 


kWh/vr 


mm 


Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

o.oo: 

0.00 

o.oo! 

Duty  Cycle 

0.00; 

0.00 

0.00: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00! 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

3.32 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

/ 

|V:  TOTAL 

0.00; 

0.00  / 

3.32  if  : 

V  4.00 

;  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

FUNCTnI  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  1  POINTS'  POINTS  POINTS  POINTS 

\  ■  ‘ 

COST 

1  Scheduled  start/stop  control  -  HW 

Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2 

0 

0 

0 

$277.00 

2  Hot  water  reset  -  HW  Boiler 

0 

0 

0 

3 

$836.00 

4  Alarms  -  HW  Boiler 

0 

0 

2 

0 

$330.00 

TOTAL: 


$1,443.00 


G-2078 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


INPUTS 

Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

14 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HTGHRSON:  1,440  5,376 


H  1C  HRS  ON:  2,346  8,760 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

I  C/H  HRS  SAVED: 

6,414 

/ 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

DDCH 

29900 

OPT 

305 

j  CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2079 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7852 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGYCALCULATIONSUNiMARY 


System  Type: 

I6 

System  Name: 

jSmall  air  cooled  chiller 

System  Number: 

jcH-1 

fcmmmcm 

1|?.MStu/yr 'SiSipKI 

MH/yr 

Schedule  ST/SPj 

-  1 _ 

0.00; 

.00 

0.00 

Opt  ST/S p; 

0.00; 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

252.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

12.12 

0.00 

0.00 

Remote  Monitoring,  ! 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

1. ..  ■" 

12/12] 

:  252.00] 

0.00 

4.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

'ICTN ,  UMCS  APPLICATION  DO  AO  DI  AI 

NO. 


POINTS  POINTS 


pff* 

POINTS  POINTS 


COST 


10 

11 

16 

42 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 


Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 

I-  ;iMtS83i  -  2 


:■  -  5 

tsm 


TOTAL: 


1 

0 

0 


0 

0 

0 


2  .  .  ;  0 


1 


2 

0 


0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


2  $1,481.00 


G-2080 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7852 

BUILDING  NAME: 

ADMIN  &  SUPPORT  BLDG 

Building  UA:I 

4,669 

CONDITIONED  SOFT: 

13,280 

\  ^ .  . .  .  . 

'-*<4  •  ■*:< 

System  Type:|6 

System  Name:  Small  air  cooled  chiller 

! 

System  Number:  CH-2 

I 

V;*if  s  4i?t  f 

§§  Plr:;! tJ<'P ;  H‘ 

tilt 

Catagory  Number:  {Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

_ i _ 

ADMIN  &  SUPPLY 

10700-1600 

M-F 

Weeks  of  Winter:1 

32 

Weeks  of  Summer:’ 

20 

T'77  "  ” '  V':~ . 


SUN: 

MON: 

TUE: 

WED: 

THUR-r 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

_ o 

0 

0 

0 

PRES  STOP: 

24 

24 

24, 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7: 

0 

REQ  STOP: 

0 

16 

: _ 16 

_ J6 

16 

16 

0 

INPUTS 

Motor  HP: 

0.00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

5 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

Dl  D  /'AO  Al  ITDI  IT  /DTI  ILt\. 

0 

A 

BLR  CAP  OUTPUT  (BTUH):  0 


HOURS  CALCULATIONS 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

900  3,360 

HTG  HRS  ON: 

1,440  5,376! 

H/C  HRS  ON: 

2,346  8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 

>•  <■  }■' , ,  ;  *.*•:*  '4 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


BLDG: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


ENERGY  CALCULATION  SUMMARY 


System  Type: 
System  Name: 
System  Number: 


jSmall  air  cooled  chiller 


MBtu/yr 


MH/yr 


Schedule  ST/SPi 

o.oo; 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  I 


jgp'^ 

t  UMCS 
pFUNCTN 

If:.:  NO.  : 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms -Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


If...-, . 


TOTAL: 


/,£dsr 

$386.00 

$664.00 

$281.00 

$150.00 

$1,481.00 


G-2082 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG: 

7852 

BUILDING  NAME: 

ADMIN  &  SUPPORT  BLDG 

Building  UA: 

4,669'  ; 

CONDITIONED  SOFT:  13,280 

ssfTEir 

System  Type:i24 

System  Name: 'Dual  temperature  water  pump 

System  N  umber:  DTWP-1  [ 

mm 

M  IP! 

iCataaory  Number:  Construction: 

Use: 

Occupancy  HRS:  -Occupancy  Days: 

i 

3BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600  M-F 

i 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

j^TEWOPgRAtiNG  SCHEDULE 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


MON:  TUE: 


WED:  THUR: 


FRI:  SAT: 


o  L 

o 

0  i 

0  ; 

0 

0  ; 

0 

24 

24 

24  L 

24 

24  i_ 

24  ^ 

24 

0 

7  ; 

_ 7  i_ 

7  ; 

7 

7 

0 

0 

16  _ 

16 

_ IS  _ 

16 

16  H 

0 

INPUTS 

CONSTANTS 

.  , 

Motor  HP: 

150 

HOAUHC: 

0 

HP  Effic: 

0.74 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

KORi^/^LATlONS 

IliSk;#?  lf?r T?SC^?^--- 

NSUCC: 

0.000598 

•  V.  *—'•  - 

DDCCHC: 

0.0000188 

!  [REQUIRED  PRtSfcN  1 

HR/YR  HR/YR 

DDCCC: 

0.0000498 

CLG  HRS  ON: 

900  3,360 

NSC: 

93100 

HTG  HRS  ON: 

1,440  5,376 

|  DDCH:  ~ 

29900 

H/C  HRS  ON: 

2,346  8,760 

j  OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,460 

CNWR: 

0 

HTG  HRS  SAVED: 

3,936 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,414 

G-2083 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7852 

.  . . .  l  •.  -  .  * 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ll^S'PlRGfpALCUUflONjUMMARY- 1 

System  Type: 

124 

. 1.  ! 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-1 

1 

Whlyri^M  - 

CkcKk 

rntyr 

Si-/,  v  j 

Schedule  ST/SP; 

o.oo; 

7,758.69 

0.00 

Opt  ST/S P\ 

0.00 

368.97; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit! 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.47 

8,127.66 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

/ 

3.00 

fc  TOTAL 

2.47j 

8,127.66]  t 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

^  ^ . .  ^  ^  ^ 

^UNCnf||||; .  XJMCS  APPLICATION 


****** &^ibh 
NO.av.-:\;r,:=|fe 


'  r  ~  ■$ 


DO 

POINTS 


-  -  '  ■  '  ■  ■  .  .  -:  ■  ■ 

AO  DI  AI 

POINTS  POINTS  POINTS 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


1 


1 


COST 


$1,418.00 


$1,418.00 


G-2084 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7852 

BUILDING  NAME: 

ADMIN  &  SUPPORT  BLDG 

Building  UA: 

4,669  j 

CONDITIONED  SQFT:j 

13,280 

'S; . « 

J§illi$iy 

System  Type:  19 

i 

System  Name:[Fan  coil  unit 

System  NumbedFC-l 

; 

i  u  Ha  mi ill  IMC!  ®  \l  Hmwii 

fMlllSt 

Catagory  Number:  jConstruction: 

Use: 

jOccupancy  HRS: 

Occupancy  Days: 

3iBRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

;m-f 

Weeks  of  Winter:! 

~ 32 

Weeks  of  Summer: 

20 

••  . '  '  .  '.  -  1  v-  '  . . •  :• 

SUN:  MON:  TUE:  WED:  THUR: 

FRI:  SAT: 

PRES  START:  0  0 

0  0  0 

0  0 

PRES  STOP:  24  24 

24  24’  24 

CM 

3 

REQ  START:  !  0  7 

7  7  7 

7  0 

REQ  STOP:  0  16 

16  16  16 

16  0 

/ 

mm 


Motor  HP 

1.00 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

6,500 

CFM-CLG 

6,500 

%OA 

0% 

%Area 

37% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

IONS 

I?1- -  ' 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

900 

3,360 

!  HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

!  DDCH 

!  29900 

OPT 

!  305 

CHWR 

!  17.5 

CNWR 

s  o 

OAR 

5.67 

EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7852 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

tlI^^teyM^jR0yjCALCULATION~SIJMMARY 

System  Type: 

!19  ! 

jSystem  Name: 

Fan  coil  unit  1 

System  Number: 

FC-1  ; 

kWh/vr 

MJBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

5,531.24 

0.00 

Opt  ST/SP 

o.oo; 

263.04 

0.00 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00, 

Night  Setback 

0.00 

9,421.54 

160.83: 

Sub  Total 

0.00 

15,215.82 

160.83 

Economizer 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

k;,  TOTAL  ,  k  I 

0.00 

15,215.821 

160.83[ 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


k'UMGS' 


18! 


NO. 


•v  .-.'.v. •• . .  .....  .  -  ■ .  ■  -  ,v ■.  ,>7y  . .  .  ;  . 


UMCS  APPLICATION 

"/?"*"%  j-'V s'wY-- •**?".  l'  " 


DO 


AO 


D1 


AI 


COST 


POINTS  POINTS  POINTS  POINTS 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


1 


TOTAL: 


$1,213.00 


$1,213.00 


G-2086 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

DATE: 

16-Sep-95 

LOCATION:  FT.  RILEY.  KS 

PREPARED  BY: 

JM 

ENERGY  CALCULATION  PARAMETERS 

BLDG:  7852  BUILDING  NAME: 

ADMIN  &  SUPPORT  BLDG 

Building  UA:j  4,669; 

CONDITIONED  SOFT: 

13,280 

System  Type:  25 

| 

System  Name:  Hot  water  radiation  pump 

• 

System  Number:|RAD-1 

| 

i  ■ 

Catagory  Number:  {Construction:  jUse: 

{Occupancy  HRS: 

Occupancy  Days: 

3{BRICK  AND  CMU  ADMIN  &  SUPPLY  {0700-1600 

!M-F 

1  Weeks  of  Winter:  32; 

Weeks  of  Summer:  20 

SYSTCMOPiRjilTBN^S6HEbUi£i 

'ZplSSS 

ii^  y 

f 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  1  0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  I  24  [ 

24 

24 

24 

24 

24  ! 

24 

REQ  START:  j  0  j 

7 

7 

7 

7 

7 

0 

REQ  STOP:  0 

16 

16 

16 

16 

16 

0 

IKPUIS 

Hi 

fMjiWW;  ■  y  •'  ■  ?  -■' ‘  ••  r 

C0N5IANIS 

* 

Motor  HP: 

0.50 

HOAUHC: 

0 

HP  Effic: 

0.66 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

63% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

WK5URS  CALCULAT 

Wm 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

DDCCC: 

0.0000498 

CLG  HRS  ON: 

900  3,360 

j 

NSC: 

93100 

HTG  HRS  ON: 

1,440  5,376 

DDCH: 

29900 

H/C  HRS  ON: 

2,346  8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,460 

CNWR: 

o 

HTG  HRS  SAVED: 

3,936 

j 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,414 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7852 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 

. ~ 

System  Type:  125 

System  Name:  !Hot  water  radiation  pump 

System  Number:  RAD-1 

i 

1 

ife.- 

KWh/yr  MBiu/yc 

MH/yr 

Schedule  ST/SP; 

0.00 

1,779.55 

0.00 

Opt  ST/SPi 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

1,917.45 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L  TOTAL 

0.00 

1t917,45 

0.00  3.00 

f  UMCS 
FUNCTN 
NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

s  ^  :  ;  :  ^  ^  ' 

UMCS  APPLICATION  DO  AO  DI  AI 


POINTS  POINTS  POINTS  POINTS 


COST 


23 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


1 


1 


1 


TOTAL: 


$570.00 


$570.00 


G-2088 


BUILDING  7854 
BN  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7854 

BUILDING  NAME:  BN  HQ  BLDG 

Building  UA: 

3,214  j  CONDITIONED  SQFT:  13,493 

System  Type: 

15  | 

System  Name: 

Small  Single  Zone  air  handling  unit  I 

System  Number: 

AHU-1  ! 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

iBATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter:' _ 32 

Weeks  of  Summer:!  20! 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0; 

o  ; 

0 

0 

!  o1 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

L  24  ; 

24 

24 

REQ  START: 

6; 

i  5  i 

5 

5 

5 

5 

1  0 

REQ  STOP: 

o1 

20 

20 

20 

20 

20 

0 

Inputs 

&:  . . \  ^ 

Motor  HP 

. 3.00 

HP  Effic 

0.79 

Load  Factor 

0.80 

CFM-HTG 

6,400 

CFM-CLG 

6,400 

%OA 

0% 

%Area 

32% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
iHR/YR  HR/YR 


CLG  HRS  ON:j  1,500;  3,360 

HTG  HRS  ON:!  2,400!  5,376 

H/C  HRS  ON:!  3,91  T  8,760 


CLG  HRS  SAVED:! 

1,860j 

HTG  HRS  SAVED:; 

2,976 

C/H  HRS  SAVED:; 

4,849 

CONSTANTS 

HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

j  DDCCC 

0.000616 

NSC 

36600 

DDCH 

!  30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2089 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/CWW/AJN 


BLDG:  7854 


[System  Type: 
jSystem  Name: 
jSystem  Number: 


BUILDING  NAME:  BN  HQ  BLDG 

ENERGY  CALCULATION  SUMMARY 


[Small  Single  Zone  air  handling  unit 

Iahlm 


|-‘>^-FUNCTION^®P4;.,;  *; 

i  Schedule  ST/SPi 

mrnmm^ 

o.oo; 

kWh/yr  MBtu/yr 

10,990.08 

0.00 

MH/yr 

Opt  ST/SP' 

o.oo! 

691.23 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

4.62 

0.00 

0.00 

Night  Setback 

o.oo; 

29,204.34 

37.64 

Sub  Total 

4.62 

40,885.65 

37.64 

Economizer 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

o.oo1 

DDC  Control 

0.00 

5,831.66 

30.96 

HW  OA  Reset 

o.oo; 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00, 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

F  FF  TOTAL  i  -■ 

4.62J  ; 

46,717.30 

68.60 

3.00 

:  umcs 

FUNCTN 
'  NO.  i 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

?  APPT.fr  a  rmiM  nn  ao  m  * 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


.  -- 


TOTAL: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2090 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW/AJN 


INPUTS 

•  V  ;  ■<  . .  -  ■  • 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

6,600 

CFM-CLG: 

6,600 

%OA: 

0% 

%Area: 

32% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  ON: 

1,500 

3,360 

HTG  HRS  ON: 

2,400: 

5,376 

H  1C  HRS  ON: 

3,91  r 

8,760 

CLG  HRS  SAVED: 

1,860 

HTG  HRS  SAVED: 

2,976 

C/H  HRS  SAVED: 

4,849: 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

-  0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2091 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/CWW/AJN 


BLDG:  7854 

jp; 

BUILDING  NAME:  BN  HQ  BLDG 

7  X  r '  v-  « j  'i  *; .  \ " 

- - - *'**• * . . .  . . *  ■ 

&■&.**„*  ’  ....«!■<*.  ** .  - 

jSystem  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

KW/yr  kWh/yr  MBtu/yr 

miyr 

Schedule  ST/SP 

0.00; 

10,990.08 

0.00 

Opt  ST/SP 

0.00 

691.23 

0.00 

i  Duty  Cycle 

0.00: 

0.00 

0.00 

Demand  Limit 

4.62 

0.00 

0.00 

Night  Setback 

0.00 

30,116.97 

37.64; 

Sub  Total 

4.62 

41,798.28 

37.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

6,013.90 

30.96 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

-  .  4,62; 

47,812.18]  > 

68.60]  '  3.00 

P.K; 


TYPI< 

umcs  j 

UMCS  APPLICATION 


NO. 


■  .... 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


18 


27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control -AHU 


1 


0 

0 


2 

1 


0 

0 


3  0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


$2,116.00 


G-2092 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/CWW/AJN 


BLDG:  7854  BUILDING  NAME: 

BN  HQ  BLDG 

Building  UA:  3,214f 

CONDITIONED  SOFT:  13,493 

IN  FORMA^QN:  ; 

A  ’  *  .'AS '  .A ' :. ' 

System  Type:  1 

System  Name:ISmall  hot  water  boiler 

System  Number:  BLR-1  1 

_ t 

liiiiim  Wrn^KMm^BlmMmm 

Catagory  Number:  Construction:  iUse: 

Occupancy  HRS:  Occupancy  Days: 

7IBRICK  AND  CMU  ! BATTALION 

0700-1800  M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

"A5pp-^'!; 

THUR: 

r 

FRI: 

...  it  \ 

SAT: 

r5UN: 

MON: 

TUE: 

WED: 

PRES  START: 

0 

0 

0 

0 

0 

o  L 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

_ 0 

5 

5 

5 

5 

5 

0 

REQ  STOP: 

’  0 

20 

20 

20 

20 

20  ! 

0 

INPUTS 

;\t  |V'fc 

Motor  HP: 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

36% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

1 ,023,000 

BLR  CAP  OUTPUT  (BTUH): 

818,400 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

1,500  3,360 

HTG  HRS  ON: 

2,400  5.376 

H/C  HRS  ON: 

3,911  8,760 

CLG  HRS  SAVED: 

1,860 

HTG  HRS  SAVED: 

2,976 

C/H  HRS  SAVED: 

4,849 

CONSTANTS 

tr?- }  - ' 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2093 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/CWW/AJN 


BLDG: 


BUILDING  NAME:  BN  HQ  BLDG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

11 

System  Name: 

|Small  hot  water  boiler 

System  Number: 

BLR-1  “  ; 

kW/vr 


MBtu/yr 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

“  TOTAL  I 


MH/vr 


Schedule  ST/SP; 

0.00 

.oo; 

o.oo; 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  JfReset 

0.00 

0.00 

5.80 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

.  4.00 


UMCS 

FUNCTN 

NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


POINTS  POINTS  POINTS  POINTS 


COST 


$277.00 


$836.00 

$330.00 


TOTAL: 


$1,443.00 


G-2094 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW/AJN 


BLDG:  7854  BUILDING  NAME:  BN  HQ  BLDG 


Building  UA: 

3,214! 

CONDITIONED  SQFT:; 

13,493 

m 

jj| 

h  M  M  mmi  C®)  £  pinm 

System  Type:j6 

System  Name:jSmall  air  cooled  chiller 

System  Number:iCH-1 

j 

i 

.... 

v.: L '  u.-.r-;..'.:.;-:  ^ * 

_:'r . 

Catagory  Number:  (Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7|BRICK  AND  CMU 

BATTALION 

10700-1800 

M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPEf^TING  SCHEDULE 

*,  £ 

;;\y  ■  ,7^*'' 

y  '  w" 

SUN:  MON:  TUE: 

WED:  THUR: 

FRI: 

SUoi: f, 

SAT: 

PRES  START:  0  0 

0 

0 

3 

0 

0 

PRES  STOP:  24~  24 

24 

CM 

CNJ 

24 

24 

REQ  START:  0  5 

5 

5 

5 _ 

5 

0 

REQ  STOP:  0  20 

20 

20  20 

20 

0 

. 


Motor  HP 

5.00 

HP  Effic 

0.82 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

. 

0%i 

CHILLER  CAP  (TONS) 

74; 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

j  BLR  CAP  OUTPUT  (BTUH) 

0 

llOURS  CALCULATIOl 

REQUIRED 

HR/YR 


iPRESENT 

Ihr/yr 


CLG  HRS  ON 


1,500; 


3,360 


HTG  HRS  ON 


2,400 


5,376 


H/C  HRS  ON 


3,911 


8,760' 


CLG  HRS  SAVED: 

1,860 

!  HTG  HRS  SAVED: 

2,976' 

.  .  -  . . -  ) 

C/H  HRS  SAVED: 

4,849 

CONSTANTS 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

!  DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

|  CHWR:i 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2095 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW/AJN 


BLDG:  7854 

BUILDING  NAME:  BN  HQ  BLDG 

tofiiliiti 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

|6  1 

System  Name: 

(Small  air  cooled  chiller  i 

System  Number: 

jCH-1  i 

kW/yr 

MBtu/yr 

Schedule  ST/SP: 

1 - - - 1 - 

0.00 

6,801.76 

0.00 

Opt  ST/SPj 

0.00 

1,115.341 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.80 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total  i 

2.80 

7,917.11 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0 .00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,291.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

62.10 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

r.;  -  TOTAL.  '' 

64.90 

9,208.61;  ' 

0.00 

4.00 

' _ _ 1 _ - . : 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


DO  AO  DI  AI  COST 

POINTS  POINTS  POINTS  POINTS 


11 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 


1 


$386.00 


$664.00 


16 

Alarms  -  Chiller 

0 

0 

2 

42 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 

1 

0 

0 

TOTAL: 

2 

0 

3 

0  $281.00 

0  $150.00 

2  $1,481.00 


G-2096 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7854 


BUILDING  NAME:  BN  HQ  BLDG 


Building  UA:| 


3,214 


CONDITIONED  SOFT: 


13,493 


nisri 

is 

ji 

System  Type: 

25 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

■BBSS  H  P  1 

Catagory  Number: 

Construction:  |Use: 

Occupancy  HRS:  Occupancy  Days: 

7 

BRICK  AND  CMU  jBATTALION 

0700-1800  jM-F;  SAT 

CLG  HRS  SAVED: 

1,860 

p- 

HTG  HRS  SAVED: 

2,976 

C/H  HRS  SAVED: 

4,849 

■ — 

CHWR: 

CNWR: 


OAR: 


|  Weeks  of  Winter:; 

32; 

THUR: 

fljqgjg 

FRI: 

SAT:  . 

Weeks  of  Summer: 

20 

§YStETOpfeRltlNGSCHEbULE 

SUN:  MON:  TUE:  WED: 

PRES  START:  0 

0 

o 

o 

!  0; 

0 

0 

PRES  STOP:  24 

24 

24  24 

1  24:  ! 

24 

24 

REQ  START:  ;  0 

5 

5  5 

1  5'  ; 

5 

0 

REQ  STOP:  0 

mrn 

20 

20  20 

0.75 

20  | 

20  0 

CONSTANTS 

Motor  HP: 

HOAUHC: 

16.2 

HP  Effic: 

0.66 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

36% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

;  BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

HQURgCALCUlAnQNS 

v 

piliMli! 

NSUCC: 

0.00249 

‘  REQUIRED  PRESENT  ! 

DDCCHC: 

0.000233 

i  HR/YR 

HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

1,500 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

2,400 

5,376 

DDCH: 

30100 

H  1C  HRS  ON: 

3,911 

8,760 

OPT: 

305 

17.5 


5.67 


G-2097 


iff! 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/CWW/AJN 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

UNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

NO.  POINTS  POINTS  POINTS  POINTS  '  7,' 

23  Scheduled  start/stop  control  -  HW  10  11  $570  00 

Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

TOTAL:  1  0  1  1  $57000 


G-2098 


BUILDING  7856 

ENLISTED  PERSONNEL  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-SeP-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7856 


Building  UA: 


BUILDING  NAME:  ENL  PERS  DIN 

M54  |  CONDITIONED  SOFT: 


ICjm  1  i  st ! 


y  •  .  '  | '  |  -  g|  ” 

System  Type:|15 _ _ _ ' 

System  Name:|Small  Single  Zone  air  handling  unit _ _ , 

System  Number:jAHU-1  _ _ _ 


[Category  Number:  [Construction: 
f  11  BRICK  AND  CMlT 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

Use:  [Occupancy  HRS: 

MESS  HALL  -  DINING  AREA  0600-2000 


. *  “ 


Occupancy  Days: 
iM-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

j  0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

6 

5 

5 

5  L 

5 

i  6 

REQ  STOP: 

24 

24 

24 

24 

_ 2± 

24 

24 

INPUTS 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

7,000 

CFM-CLG: 

7,000 

%OA: 

30% 

%Area: 

35% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 


!  CLG  HRS  ON: 

2,620 

3,360 

HTG  HRS  ON: 

4,192 

5,376 

H/C  HRS  ON: 

6,831 

8,760 

,  CLG  HRS  SAVED: 

740 

HTG  HRS  SAVED: 

1,184 

C/H  HRS  SAVED: 

1,929 

Constants 

HOAUHC 

28.4 

HOAUH 

45.6 

COAUHC 

0.000623 

COAUC 

0.00165 

HOAOHC 

33.9 

HOAOH 

54.4 

COAOHC 

0.0006483 

COAOC 

0.00171 

'  DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000208 

ECHC 

0.0000788 

NSUCHC 

0.000261 

1  NSUCC 

0.000691 

DDCCHC 

0.00018 

DDCCC 

0.000476 

NSC 

:  57200 

DDCH 

:  22500 

OPT 

:  305 

;  CHWR 

:  17.5 

CNWR 

:  0 

OAR 

:  5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/CWW 


BL|^:^7856 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  PERS  DIN 

ENERGY  CALCULATION  SUMMARY 


jSmall  Single  Zone  air  handling  unit 
iAHU-1 


ilSMliiiBIltSS 

Schedule  ST/SP: 

ipMlg 

0.00 

kWh&r 

9,579.22! 

MBtuto 

115.06 

Opt  ST/S p: 

0.00' 

1,115.34 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

3,524.80 

49.13 

Sub  Total 

7.46 

14,219.37 

164.19 

Economizer 

0.00 

3,767.82 

0.00 

Ventilation/Recirculation 

0.00 

399.03 

18.19 

DDC  Control 

0.00 

8,606.70 

19.33 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

i 


mm 


26,992.92] 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


TUNCTN  |  UMCS  APPLICATION 
NO.  I 

1 8  Sched  uled  start/stop  control  -  AH  U ; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control -AHU 


.  -  ]  : 


POINTS  POINTS  POINTS  POINTS 


TOTAL: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2100 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/CWW 


BLDG:  7856  BUILDING  NAME:  ENL  PERS  DIN 


Building  UA:  2,454  j  CONDITIONED  SOFT:  13,493 

System  Type:|l  5 

System  Name:  Small  Single  Zone  air  handling  unit 

System  Number:|AHU-2 

;  rr?> '  r"~  f  ~  w  *%%%%.*  v  :  * 

iblNG  INFORMATION  >  ^  ^ r  * :  ^2  ^ 

lililBllllI  SSv:r; 

Catagory  Number:  Construction:  Use:  Occupancy  HRS: 

Occupancy  Days: 

1 1  jBRICK  AND  CMU  MESS  HALL  -  DINING  AREA  0600-2000 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 


SUN:  MON: 


PRES  START: 


24 


24 


TUE: 


24 


WED:  THUR: 


24 


24 


ItiilR' 

SAT: 


FRI: 


24 


24 


REQ  START: 

6 

5 

5 

5 

_ 5  _ 

5’ 

6 

REQ  STOP: 

24 

24 

ZI?4 

24 

24 

24 

24 

INPUTS 


CONSTANTS 


Motor  HP: 

5.00 

HOAUHC: 

28.4 

HP  Effic: 

0.82 

HOAUH: 

45.6 

Load  Factor: 

0.80 

COAUHC: 

0.000623 

CFM-HTG: 

7,250 

COAUC: 

0.00165 

CFM-CLG: 

7,250 

HOAOHC: 

33.9 

%OA: 

30% 

HOAOH: 

54.4 

%Area: 

35% 

COAOHC: 

0.0006483 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00171 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000208 

ECHC: 

~  0.0000788 

NSUCHC: 

0.000261 

HOURS  CALCULATIONS 

NSUCC: 

0.000691 

REQUIRED  PRESENT 

|  DDCCHC: 

0.00018 

'HR/YR 

HR/YR 

DDCCC: 

0.000476 

CLG  HRS  ON:! 

2,620  3,360 

NSC: 

57200 

j  HTG  HRS  ON: 

4,192  5,376 

;  DDCH: 

22500 

H/C  HRS  ON: 

6,831,  8,760 

OPT: 

305 

CLG  HRS  SAVED: 

740 

HTG  HRS  SAVED: 

1,184 

C/H  HRS  SAVED: 

1,929! 

CHWR: 


CNWR: 


OAR: 


17.5 

0 

T67 


G-2101 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/CWW 


BLDG: 


BUILDING  NAME:  ENL  PERS  DIN 

li^PplLCUllAtlON  SUMMARY 


jSystem  Type: 

hs 

. 

[System  Name: 

‘Small  Single  Zone  air  handling  unit 

i 

System  Number: 

lAHU-2 

kWh/vr 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  I 


Schedule  ST/SP 

0.00 

9,669.36; 

119.17} 

Opt  ST/SP 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

3,650.69 

49.13 

Sub  Total 

7.46 

14,435.40 

168.30 

Economizer 

0.00 

3,902.39 

0.00 

Ventilation/Recirculation 

0.00 

413.28 

18.84 

DDC  Control 

0.00 

8,914.08 

19.33 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

27,665.15} 


TYPICAL  SYJ 

UMCS 

FUNCTN  UMCS  APPLICATION 

.  -  -  *  ' 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

...  -  -  _  .  .  .  .  , 

TOTAL: 

’  "  ...*•  S  2 :  :  22i:2 .  J  ’  . 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2102 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

JM/AJN/CWW 


BLDG:  7856 


BUILDING  NAME:  ENL  PERS  DIN 


r 


Building  UA:| 


2,454! 


CONDITIONED  SOFT:; 


13,493 


■  3  ■  S» ass  mmm  :  - S  •:,< • ; ■  WM&Mu. * isB  ■  ■  r :  S  ' 'SJ  ££ 


System  Type:  3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1  | 

i ' :  1  *J  l  k  m  [I] 

^c-  v  z  BS « m  1 

Category  Number:  Construction: 


Use: 


11  BRICK  AND  CMU 


IMESS  HALL  -  DINING  AREA 


Occupancy  HRS: 


Occupancy  Days: 


0600-2000 


IM-F;  SAT-SUN 


Weeks  of  Winter: 

_ i _ 

32 

Weeks  of  Summer: 

20 

PRES  START:  [ 

oj  i 

o!  r 

o  i 

PRES  STOP:  [ 

24 

24  L 

24;  : 

REQ  START:  [ 

o  r 

0|  1 

0  1 

REQ  STOP:  [ 

24!  r 

24  L 

[ 

241 


24 


Load  Factor: _ _ 0.80! 


CFM-HTG: _ 0| 


CFM-CLG: 

0! 

_ i 

%OA: 

o%: 

%Area: 

i7%; 

CHILLER  CAP  (TONS):! 

o; 

KW-TON: 

0.00| 

BLR  CAP  INPUT  (BTUH): 

8,625,000 

BLR  CAP  OUTPUT  (BTUH): 

!  6, 900, 000 1 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC:; 

28.4 

HOAUH:| 

45.6 

COAUKC: 

0.000623 

COAUC: 

0.00165 

HOAOHC:! 

33.9; 

HOAOH: 

54.4 

COAOHC: 

_ i 

0.0006483 

COAOC: 

0.00171 

DC  DUTY: 

017 

DC  DEMAND: 

0.17 

ECC: 

|  .  - 

0.000208 

ECHC: 

0.0000788 

NSUCHC: 

0.000261 

NSUCC: 

0.000691 

DDCCHC: 

0.00018 

DDCCC: 

0.000476; 

NSC: 

57200; 

DDCH: 

22500 

_ 1 

OPT: 

305' 

CHWR: 

17.5j 

CNWR: 

o 

OAR: 

JL67j 

G-2103 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO-  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AJN/CWW 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7856  BUILDING  NAME:  ENL  PERS  DIN 


Building  UA:  2,454;  CONDITIONED  SOFT:  13,493 


System  Type:j6 


System  Name:!Small  air  cooled  chiller 
System  Number:jCH-1 _ 


jCatagory  Number  Construction:  Use:  [Occupancy  HRS:  jOccupancy  Days: 

lljBRICK  AND  CMU  |MESS  HALL  -  DINING  AREA  10600-2000 _ M-F;  SAT-SUN 


Weeks  of  Wi  nter:  32 1 

Weeks  of  Summer:  20 


System  operating  schedule 

-  ,  <  ..  "  x 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24, 

24 

24 

_ 24  i_ 

24 

REQ  START: 

6- 

5 

5 

5 

5  ” 

6 

REQ  STOP: 

24 

24 

24 

24 

_ 24 

24 

24! 

r~: T  ~ . : . S«"«'  -1  V?> '  <- '  : 

INPUTS 

Motor  HP:  5.00 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

71 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH):  0 

^URS^CADcULATldNS 

>-  'HPr  &£»&* ••  ;i'  '' 

’  . "  '  -  :<■:«  ->X  ' .  : 

\ 'TsC-s s.\ks' t" . - 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

2,620  3,360 

HTG  HRS  ON: 

4,192  5,376 

H/C  HRS  ON: 

6,831  8,760 

CLG  HRS  SAVED: 

740 

HTG  HRS  SAVED: 

1,184 

C/H  HRS  SAVED: 

1,929 

CONSTANTS 


HOAUHC: 

28.4 

HOAUH: 

45.6 

COAUHC: 

0.000623 

COAUC: 

0.00165 

HOAOHC: 

33.9 

HOAOH: 

54.4 

COAOHC: 

0.0006483 

COAOC: 

0.00171 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000208 

ECHC: 

0.0000788 

j 

NSUCHC: 

0.000261 

i 

NSUCC: 

0.000691 

DDCCHC: 

0.00018 

DDCCC: 

0.000476 

NSC: 

57200 

; 

DDCH: 

22500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

! 

OAR: 

5.67 

G-2105 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7856 

BUILDING  NAME:  ENL  PERS  DIN 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

!6 

System  Name: 

Small  air  cooled  chiller  i 

iSystem  Number: 

jCH-1  j 

Schedule  ST/SP 

z, .  wm  wmn 

0.00  2,706.08  0  00 

mmmm 

Opt  SUSP 

0.00 

1,1 15.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit: 

2.80 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

. . . . 1 _ 

Sub  Total  i 

2.80 

3,821.42 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,242.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

59.75 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

! 

•  ■  ..;'.;v,:TOTALi€^ 

62*54; 

5,063.92| 

1  o«oo|  ,  ■ 

,  4*00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

NO.  POINTS  POINTS  POINTS  POINTS  _  ■  ; 


10 

Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 

1 

0 

1 

0 

$386.00 

ii 

Chilled  water  reset  -  Small  Air 

Cooled  Chiller 

0 

0 

0 

2 

$664.00 

16 

Alarms  -  Chiller 

0 

0 

2 

0 

$281.00 

42 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 

1 

0 

0 

0 

$150.00 

TOTAL: 

2 

0 

3 

2 

$1,481.00 

G-2106 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7856 
j  Building  UA-[ 


BUILDING  NAME:  ENL  PERS  DIN 
2,454j  j  CONDITIONED  SQFT:|  13,493 


mssmsmussm 

£§|§if 

System  Type: 

5  I 

System  NameijSteam  to  hot  water  converter 

System  Number:|cv-1 

1 

iCatagory  Number:  Construction: 

jUse:  Occupancy  HRS:  Occupancy  Days: 

11  jBRICK  AND  CMU 

jMESS  HALL  -  DINING  AREA  0600-2000  |M-F;  SAT-SUN 

Weeks  of  Winter: 

32' 

Weeks  of  Summer: 

20 

IWTEMO-PEBl 

PRES  START: 

TING  SI 

a'V-'v 

SUN: 

SHEPUt 

MON: 

«*&: 

TUE: 

WED: 

ifsa 

THUR: 

FRI: 

■: 

SAT: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24! 

24 

24; 

24 

24 

24 

REQ  START: 

6 

5 

5 

5 

5 

~A 

6 

REQ  STOP: 

24 

24 

24 

_ 24 

24 

24 

24 

INPUTS 

Motor  HP 

1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

17% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

2,200,000 

BLR  CAP  OUTPUT  (BTUH) 

2,200,000 

HOURS  CALCULATIONS 

teu  Sc csSi.-  !±&J~ k<- S** &.S 'i, .  —  i'-'<  sS'f^VJLs ...  : 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON 

2,620  3,360 

HTG  HRS  ON 

4,192  5,376 

H/C  HRS  ON 

6,831  8,760 

CLG  HRS  SAVED 

740 

HTG  HRS  SAVED 

1,184 

C/H  HRS  SAVED 

1,929 

■CPmTAIjTS 


HOAUHC: 

28.4 

HOAUH: 

45.6 

COAUHC: 

0.000623 

COAUC: 

0.00165 

HOAOHC: 

33.9 

HOAOH: 

54.4 

COAOHC: 

0.0006483 

COAOC: 

0.00171 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000208 

ECHC: 

0.0000788 

NSUCHC: 

0.000261 

NSUCC: 

0.000691 

DDCCHC: 

0.00018 

DDCCC: 

0.000476 

NSC: 

57200 

DDCH: 

22500 

OPT:! 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2107 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7856 

BUILDING  NAME: 

ENLPERSDIN 

HUS 

iraiiii 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

5 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

CV-1 

| 

FUNCTION  'S 

Wyr  kwh/yr 

MPWyr 

mm 

Schedule  ST/SP 

0.00 

1 ,432. 32| 

0.00 

1 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle  0.00 

0.00 

0.00; 

Demand  Limit  0.00 

0.00 

0.00; 

Night  Setback  0  00 

0.00 

o.oo; 

Sub  Total 

0.00 

1,801.29 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

12.47 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

t'T"  TOTAL 

QSK>1 

1,801.29 

r,-;;;--:1:-  iTMTfcy-". 

.  3.00 

si  -  1 

UMCS 

functN 

1;  NO.  '  ; 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

COST 

8 

r:..  .  ■;.« — — — . . .  -  - - — "  ■  ■  

Scheduled  start/stop  control  -  STM-  1 

0 

1  0 

$386.00 

PT 


HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


$1,109.00 


$1,495.00 


G-2108 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7856 


BUILDING  NAME:  ENL  PERS  DIN 


Building  UA:: 


2,454! 


CONDITIONED  SOFT: 


13,493 


System  Type:16 


System  Name:lHeating  and  Ventilating  Unit 


System  Number:  HV-1 


7%}?  7 •■■'.x':  > :  ::''4 ' 

Catagory  Number:  [Construction:  Use: 

*  «->  r->  r-»  i /**  l/  Anin  /^iii  i  liircf*  ii  a  i  i 

Occupancy  HRS: 

i/ir/NuriLi  *nr  o  Ar\r\ 

Occupancy  Days: 

!.  a  r.  r>  a  t  r*  i  i .  i 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 

"20 


SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  ; 

0 

0 

0 

0 

_ 0 

PRES  STOP: 

24 

24 

24 

24 

24 

"24 

_ 24 

REQ  START: 

6 

5 

5 

5 

5 

5 

6 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

Motor  HP: 

; 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

11,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

20% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

,,  »V 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

2,620 

3,360^ 

HTG  HRS  ON: 

4,192 

5,376! 

H/C  HRS  ON: 

6,831 ! 

8,760 

CLG  HRS  SAVED: 

740 

HTG  HRS  SAVED: 

1,184: 

C/H  HRS  SAVED: 

1,929 

CONSTANTS 

> 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.00000209 

DDCCC: 

0.00000552 

NSC: 

992000 

DDCH: 

9640 

OPT: 

305 

r  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE* 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  7856  _  BUILDING  NAME:  ENL  PERS  DIN 

IH.  ■  -WSW'  .  tliERGY  CALCULATION  SUMMARY 


System  Type: 

_ i16 _ _ _ j 

System  Name: 

! - 

Heating  and  Ventilating  Unit 

System  Number: 

|HV4  - - : 

U  V  ^  "I,'. 

WiMWIi 

'  MBtu/yr - 

MH/yr 

Schedule  ST/SP; 

0.00 

7,055.13 

o.oo; 

"  . . — . . 

OptST/SP: 

o.oo; 

1,115.34! 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

486.87! 

Sub  Total 

0.00 

8,170.48 

486.87 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

4.73 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL  !  7;  ’  /. ,,  v 

0.00 

8,170.48: 

491.60 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

-FUNCTN 

ft/NOLw/ 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


'VvjCOST' 


1 8  Scheduled  start/stop  control  -AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


l&V  ~ 


$1,433.00 


G-2110 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


iHR/YR  HR/YR 


CLG  HRS  ON 

2,620  3.360 

HTG  HRS  ON 

4,192  5,376 

H/C  HRS  ON 

6,831  8,760 

CLG  HRS  SAVED 

740 

HTG  HRS  SAVED 

1,184 

C/H  HRS  SAVED 

1,929 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.00000209 

DDCCC: 

0.00000552 

NSC: 

992000 

DDCH: 

9640 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2111 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/CWW 


BLDG:  7856 


BUILDING  NAME:  ENL  PERS  DIN 


IS®^®ENER<5iil^l-!^ULATION;^ClMMARY 


jSystem  Type: 
jSystem  Name: 
System  Number: 


jHeating  and  Ventilating  Unit 
ThV-2 

• .  s  f:  3 


KWh/yr 


MBtu/yr 


MH/yr 


Schedule  ST/SP 

0.00 

2,333.91 

"o.oo 

Opt  ST/S P! 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

o.oo: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

243.44 

Sub  Total 

0.00 

2,702.88 

243.44 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

2.37 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


TOTAL 


2,702.88 


UMCS 

iUNCTN 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  y 


POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

TOTAL: 


COST 


$348.00 


$813.00 

$272.00 

:<*•  «c*.  y.y •  •  < .  v 

$1,433.00 


G-2112 


BUILDING  7858 

ADMINISTRATION  &  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


INPUTS 

Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

14 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON: 

900 

3,360; 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760: 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

| 

DDCCC: 

0.0000498 

NSC: 

93100 

|.  -  - 

DDCH: 

29900 

I 

OPT: 

305 

CHWR: 

17.5 

L . . 

CNWR: 

0 

OAR: 

5.67 

G-2113 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG:  7858  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

^^4?"MiRGX^AfCULATI0N  SUMMARY  I ' 


System  Type: 

!6 

jSystem  Name: 

jSmal!  air  cooled  chiller 

System  Number: 

iCH-1 

IBiMll7  ■ 

kwh/yr 

MBtu/yr 

MH/vr 

Schedule  ST/SP: 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

o.oo; 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

252.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

12.12 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

W-  "  'TOTAL  '  '  1  ; 

252.00; 

0.00 

v  4.00 

ta 


TYPICAL.  SYSTEM  POINT  AND  COST  SUMMARY 


FUNCTN- 

NO. 


“  ■:  -  ■■  '-;vV  Jl  WSSli 

UMCS  APPLICATION 


DO 


AO 


DI 


'V  V--- aa. 


AI  COST 


POINTS  POINTS  POINTS  POINTS 


10  Scheduled  start/stop  control  -  1 

Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air  0 

Cooled  Chiller 

16  Alarms  -  Chiller  0 

42  Chiller  demand  limiting  -  Small  Air  1 

Cooled  Chiller 


1  - 


TOTAL: 


0 

0 


1 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


$1,481.00 


G-2114 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  7858  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

j  Building  UA::  4,669  j  CONDITIONED  SQFT:|  ~~  13,280 


p^ENflSlM^TllN 

System  Type: 

19 

System  Name: 

Fan  coil  unit 

System  Number: 

FC-1  i 

...  .  ....... 

LI !  r  \  • 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

|0700-1600 

M-F 

Weeks  of  Winter: 

Weeks  of  Summer: 

ISYST EM  OPERATING  SCHEDULE 

32 

20 

. . , 

SUN:  MON:  TUE: 

WED:  THUR: 

FRI:  SAT: 

PRES  START:  0  0 

0 

o 

o 

o 

o 

PRES  STOP:  24  24 

24 

24  24 

24  24 

REQ  START:  0  7 

7 

7  7 

7  0 

REQ  STOP:  0  16 

1J5 

16  16 

16  0 

INPUTS 

Motor  HP: 

1.00 

CONSTANT 

HOAUHC: 

0 

HP  Effic: 

0.69 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

6,500 

COAUC: 

0 

CFM-CLG: 

6,500 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

37% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

pbURSCALCUi-AtldNS 

« * '  "  ; 

NSUCC: 

0.000598 

REQUIRED  PRESENT 

DDCCHC: 

0.0000188 

HR/YR 

HR/YR 

DDCCC: 

0.0000498 

CLG  HRS  ON: 

900 

3,360 

NSC: 

93100 

HTG  HRS  ON: 

1,440 

5,376 

DDCH: 

29900 

H/C  HRS  ON: 

2,346 

8,760 

OPT: 

305 

CHWR’ 

17.5 

CLG  HRS  SAVED: 

2,460 

CNWR* 

o 

HTG  HRS  SAVED: 

3,936 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,414 

G-2115 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG:  7858 

pis  ■'  / 

System  Type: 
jSystem  Name: 
[System  Number: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

lilSISiM 

!19  ~  I 

iFan  coil  unit  ” 

Fcm  i 


ns 


kWh/yr 


MBtu/yr 


Schedule  ST/SP| 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  ReseT 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  I 


0.00 

5,531.24 

0.00 

0.00 

263.04 

0.00 

o.oo; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9,421.54 

160.83, 

0.00 

15,215.82 

160.83 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

15,215.82 


V;  *  .  *■:  t'  i.  5*'  4  •  •><  - 


UMCS 

NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  j 


MH/yr 


DO  AO  DI  AI 

POINTS'  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

TOTAL: 


COST 


$1,213.00 


$1,213.00 


G-2116 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  7858 


Building  UA:; 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 
1,669  I  CONDITIONED  SOFT: 


System  Type:j25 _ 

System  Name:!Hot  water  radiation  pump 
System  Number:|RAD-1 


:  y. 


Category  Number:  jConstruction: 

I  3IBRICK  AND  CM U 


Use: 

ADMIN  &  SUPPLY" 


jOccupancy  HRS: 
0700-1600 


Occupancy  Days: 
^M~-F 


Weeks  of  Winter:1 
Weeks  of  Summer: 


;  J!vjs«k  «.%  ■  v. 


■.  '■■■  ■  ' . 

'  '  <>'  .v.  ,5 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7  ^ 

7 

0 

REQ  STOP: 

0 

16 

16 

16 

16  ! 

i6  : 

0 

Inputs 


s  ’  t  ‘..y.  .  ■ 

Motor  HP 

0.75 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

63% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1 ,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760; 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

DDCH 

29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2117 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDg:  7J55IB 

System  Type: 
System  Name: 
System  Number: 


_ _  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 

25  “ 

Hot  water  radiation  pump  ~ 

Trad-i  ~  ■ 


kW/yi- 


mam 


MBtu/yr 


MH/vr 


Schedule  ST/SPj 

o.oo; 

2,669.32 

o.oo; 

Opt  ST/SP 

0.00| 

206.85 

0.00 

Duty  Cycle| 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

o.oo; 

Night  Setback 

o.oo; 

0.00 

0.00 

Sub  Total 

0.00 

2,876.17 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 

total  ...  “  i 


2,876.17 


.  3.00 


UMCS  I 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


FUNCTN  UMCS  APPLICATION 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


TOTAL: 


COST 


$570.00 


$570.00 


G-2118 


BUILDING  7865 
UNIT  CHAPEL 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE : 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7865 


BUILDING  NAME:  UNIT  CHAPEL 


Building  UA:| 


2,526 


CONDITIONED  SOFT: 


8,718 


SYTEMINFORMA 


j  System  Type: 

15 _ 1 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number:AHU«1 

pgf^ALMiEc 

Catagory  Number: 

Construction: 

Use: 

jOccupancy  HRS:  Occupancy  Days: 

8;BRICK  AND  CMU 

CHURCH 

10700-1800  SAT-SUN 

I 

Weeks  of  Winter: 


32 


Weeks  of  Summer:; 


20 


SYSTEM  OPERATING  SCHEDULE 

*  . .  .  MON:  JUE: 


tv 

. 


WED:  THUR:  FR1:  SAT: 


PRES  START: 

0 

0 

0 

0 

o;  I 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

8 

9 

9 

9 

9 

9  _ 

9 

REQ  STOP: 

22 

16 

16 

22 

16 

16 

12 

Si^dURSCALCULATlbNS 


?Sj®*  \ 

IMS: 


lliifi: 


REQUIRED 

IHR/YR 


PRESENT 

[HR/YR 


CLG  HRS  ON: 


1,160 


3,360 


HTG  HRS  ON: 


1,856 


5,376 


H/C  HRS  ON: 


3,024 


8,760 


CLG  HRS  SAVED: 

2,200 

HTG  HRS  SAVED: 

3,520 

C/H  HRS  SAVED: 

5,736 

ECHC: 


INPUTS 

CONSTANTS 

Motor  HP: 

5.00 

HOAUHC: 

16.8 

HP  Effic: 

0.82 

HOAUH: 

27 

Load  Factor: 

0.80 

COAUHC: 

0.000346 

CFM-HTG: 

10,000 

COAUC: 

0.000915 

CFM-CLG: 

10,000 

HOAOHC: 

71.1 

%OA: 

22% 

HOAOH: 

114 

%Area: 

55% 

COAOHC: 

0.00247 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00652 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00032 

0.000121 


NSUCHC: 

0.000202 

NSUCC: 

0.000533 

DDCCHC: 

0.000586 

DDCCC: 

0.00155 

NSC: 

102000 

DDCH: 

55700 

OPT: 

305 

CHWR: 

17.5 

1  CNWR: 

0 

OAR: 

5.67 

G-2119 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  7865 

BUILDING  NAME:  UNIT  CHAPEL 

flijl  w  ^  1 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

I1 5 

System  Name: 

{Small  Single  Zone  air  handling  unit 

{System  Number: 

(AHU-1 

kW/vr 


kWh/vr 


Schedule  ST/SP 

0.00 

25,340.75 

211.99 

Opt  SUSP 

0.00 

1,115.34’ 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

11,586.14! 

141.71 

Sub  Total 

7.46 

38,042.23 

353.70 

Economizer 

0.00 

3,659.39 

0.00 

Ventilation/Recirculation 

0.00 

232.17 

11.27 

DDC  Control 

0.00 

17,722.31 

77.38 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

l,  ;  TOTAL  '  1  ' 

.  7,46 

59,656.101 

442.36 

3.00 

UMCS! 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


iFUNCTN  *  UMCS  APPLICATION 

jK  NO.  ;  !  -  ;  '  ^  : 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

|  TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2120 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT (BTUH) 

1,125,000 

BLR  CAP  OUTPUT  (BTUH) 

900,000 

HOAUHC 

16.8 

HOAUH 

27 

COAUHC 

0.000346 

COAUC 

0.000915 

HOAOHC 

71.1 

HOAOH 

114 

COAOHC 

0.00247 

COAOC 

0.00652 

DC  DUTY 

6.17 

DC  DEMAND 

0.17 

ECC 

0.00032 

F  ECHC 

0.000121 

NSUCHC 

0.000202 

NSUCC 

0.000533 

DDCCHC 

0.000586 

1HR/YR  IHR/YR 


CLG  HRS  ON: 

1,160 

3,360; 

HTG  HRS  ON: 

1,856 

5,376 

H/C  HRS  ON: 

3,024 

8,760 

CLG  HRS  SAVED:  2,200 

HTG  HRS  SAVED:  3,520 

C/H  HRS  SAVED:  5,736 


j  DDCCC 

NSC 

0.00155 

102000 

DDCH 

55700 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  ^65^ 

BUILDING  NAME:  UNIT  CHAPEL 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

;1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

i 

mirn 

!  MH/yr 

Schedule  ST/S P 

0.00 

. 1,591.4f  . . . . 

0.00 

Opt  ST/SP 

0.00 

137.90 

o.oo: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

o.oo1 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

1,729.36 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

6.38 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

;:-Kti  TOTAL" -t- 

•  0.00 

.  1,729.36 

6.38  •  4.00 

mm 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


it 


>■'  s  tit 


NO. 


UMCS  APPLICATION 


DO 

POINTS 


■;:'t  AO;:r; 

l*Oiisrrs 


•ticDi;.:;-; 

POINTS 


AI 

POINTS 


COST 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 


0 

2 


0 


3 

0 


$277.00 


$836.00 

$330.00 


T7r^r  -  rr*:  *r 

.-...A ;  /  . . 

.  7  t  t:  tt  :t. 


TOTAL; 


G-2122 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7865 


BUILDING  NAME:  UNIT  CHAPEL 


awussfj-,: 


^atagory  Number:  |Construction: 


“ “  “  “  Occupancy  Days: 


lUse: 


8BRICK  AND  CMU 


CHURCH 


Occupancy  HRS: 

^0700-1 800~ 


ISAT-SUN 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


«-.-r*7 . p* 

SYSTEM  OPERATING  S 

CHEDULE 

* 

1H  I :  V&h' 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  24 

24 

24 

24 

t _ 24; 

24 

24 

REQ  START:  8 

9 

9 

9 

9 

9 

9 

REQ  STOP:  22 

16 

_ 16 

22 

16 

16 

12 

•i  •  .  ;y;v  -. 

CONSTANTS 

Motor  HP: 

0.00 

HOAUHC: 

16.8 

HP  Effic: 

0.64 

HOAUH: 

27 

Load  Factor: 

0.80 

COAUHC: 

0.000346 

CFM-HTG: 

0 

COAUC: 

0.000915 

CFM-CLG: 

0 

HOAOHC: 

71.1 

%OA: 

0% 

HOAOH: 

114 

%Area: 

0% 

COAOHC: 

0.00247 

CHILLER  CAP  (TONS): 

12 

COAOC: 

0.00652 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

~  0 

ECC: 

crur- 

0.00032 

nnnni2i 

NSUCHC: 


^CALCOLATiONS 

<*lra‘?SSW¥* 

S'-  r 

REQUIRED  PRESENT 
i  iHR/YR  HR/YR 

CLG  HRS  ON:! 

1,160 

3,360 

!  HTG  HRS  ON: 

1,856 

5,376 

H/C  HRS  ON: 

3,024 

8,760~ 

CLG  HRS  SAVED: 

2,200 

HTG  HRS  SAVED: 

3,520 

C/H  HRS  SAVED: 

5,736 

NSUCC: 


DDCCHC: 


DDCCC: 


NSC: 


DDCH: 


OPT: 


CHWR: 


CNWR: 


OAR: 


0.000202 


0.000533 


0.000586 


0.00155 


102000 

“55700 

“’305 

JI-5 

0 

5.67 


G-2123 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7865 


BUILDING  NAME:  UNIT  CHAPEL 

“ENERGYCALCUOlfl^N  SUMMARY 


[System  Type: 

8 

[System  Name: 

Air  cooled  DX  compressor  j 

[System  Number: 

CH-1  i 

_ i 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  T 


Schedule  ST/SP| 

kW/yrn 

0.00 

kWh/yiPfil!!| 

■0°i 

MBtu/yr  MH/ju 

0.00 

|  Opt  st/sp; 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

!  Demand  Limit 

0.00 

0.00 

0.00: 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

o.oo; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

210.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

10.10 

0.00 

0.00 

UMCS  aj 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

■  '  a-aa.  :  .  a-  a  a  .  ' '  a  ; 

siffiiSSI 


UMCS  APPLICATION 

Ha  ; 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


AO 


POINTS  POINTS  POINTS  POINTS 


COST 


$243.00 


TOTAL: 


$243.00 


G-2124 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7865  BUILDING  NAME:  UNIT  CHAPEL 


Building  UA:!  2,526 

CONDITIONED  SQFT:  8,718 

,  ,  ILJJL  . - _ _ _ — . 

.<1 1? fe  ...  JfiEEl  Sfilit Q <  >  L  :  .5 ~ ^ 

|  System  Type:  8 

System  Name:iAir  cooled  DX  compressor 

System  Number:jCH-2 

.  '  _ 

Catagory  Number:  jConstruction:  Use: 

SOccupancy  HRS:  Occupancy  Days: 

8|BRICK  AND  CMU  [CHURCH 

10700-1800  [SAT-SUN 

Weeks  of  Winter: 

32: 

Weeks  of  Summer: 

20; 

iYST^^  7 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

'  0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

8' 

9 

9 

9 

9 

9  ' 

9 

REQ  STOP: 

22 

^16 

_ _16 

22 

16 

16 

12 

PPUTf 


Motor  HP: 


HP  Effic: 
Load  Factor: 

cfm-htgT 

CFM-CLG: 

%OA~ 

%Area: 


CHILLER  CAP  (TONS): 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


0.00 

0.64 

”080 

0 

0 

"~0% 
~  0% 

30 

1.10 

0 

~  o' 


Hours  calculator 

is 

<''•$  -  '  o-';5  •;  v  • 

.  \  jff s  — . 

'  -f  } 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,160 

3,360 

HTG  HRS  ON: 

1,856, 

5,376 

]  H/C  HRS  ON: 

3,024 

8,760 

CLG  HRS  SAVED: 

2,200 

HTG  HRS  SAVED: 

3,520 

C/H  HRS  SAVED:' 

5,736 

CONSTANTS 


HOAUHC: 

16.8 

HOAUH: 

27 

COAUHC: 

0.000346 

COAUC: 

0.000915 

HOAOHC: 

71.1 

HOAOH: 

114 

COAOHC: 

0.00247 

COAOC: 

0.00652 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00032 

ECHC: 

0.000121 

NSUCHC: 

0.000202 

NSUCC: 

0.000533 

j  DDCCHC: 

0.000586 

DDCCC: 

0.00155 

NSC: 

102000 

DDCH: 

55700 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2125 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7865 

BUILDING  NAME:  UNIT  CHAPEL 

ISlERGY  CALCULATION  SUMMARY 

.t.v:,;..;.,  .■ 

(System  Type:  8 

System  Name:  Air  cooled  DX  compressor 

(System  Number:  |CH-2 

1 

.  ...... .  ti  *  v 

kWh/yr  MBtu/yr 

;  MH/yr 

Schedule  ST/SPp 

0.00 

.00 

0.00 

Opt  ST/S P 

0.00; 

0.00 

0.00; 

|  Duty  Cycle 

0.00 

0.00 

o.oo: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00' 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

525.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

25.25 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

j__  TOTAL 

25.25 

525.00 

0.00  3.00 

m 

e: 


UMCS  1 
UNCTN 
NO. 


.  i 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

-  yP'PP: '  IPBP  I  Pill  PlP‘ :  1 1 1  :  ■  1"-  1.1-PP:.  -  ^  :  a  -■  ■ '  P 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


1 


0 


1 


0 


$243.00 


TOTAL: 


.■■'■a 


$243.00 


G-2126 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7865  BUILDING  NAME:  UNIT  CHAPEL 


Building  UA:| 

2,526 

CONDITIONED  SOFT:  8,718 

System  Type:  24 

:■  -  ‘  ■ : :  ■■  ■■■  ■  y-  .  +  . 

! 

System  Name:  Dual  temperature  water  pump 

System  Number:  DTWP-1 

m  s  ■  s 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

8BRICK  AND  CMU 

CHURCH 

0700-1800  SAT-SUN 

Weeks  of  Winter: 

32, 

Weeks  of  Summer: 

20 

!SYSTEMOPiRATIN.OSCJdMJLE 

:J|§1 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

0 

_0_ 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24  ■ 

24 

REQ  START: 

8 

9 

9  : 

9 

9 

9 

REQ  STOP:  ' 

22 

16 

J6 

22 

16 

16 

12 

Inputs 


Motor  HP: 


2.00 


HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CAlCUL&I 

ions 

REQUIRED  PRESENT 

HR/YR 

IHR/YR 

CLG  HRS  ON: 

1,160  3,360 

HTG  HRS  ON: 

1,856  5,376 

H/C  HRS  ON: 

3,024  8,760 

CLG  HRS  SAVED: 

2,200 

!  HTG  HRS  SAVED:; 

3,520; 

C/H  HRS  SAVED: 

5,736 

CONSTANTS 


HOAUHC 

16.8 

HOAUH 

27 

COAUHC 

0.000346 

COAUC 

0.000915 

HOAOHC 

71.1 

HOAOH 

114 

COAOHC 

0.00247 

COAOC 

0.00652 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00032 

ECHC 

0.000121 

NSUCHC 

0.000202 

NSUCC 

0.000533 

DDCCHC 

0.000586 

DDCCC 

0.00155 

NSC 

102000 

DDCH 

55700 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2127 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7865  BUILDING  NAME:  UNIT  CHAPEL 

6  ENERGY  CALCULATION  SUMMARY 


System  Type: 

124  ; 

System  Name: 

iDuat  temperature  water  pump 

System  Number: 

jDTWP-1  i 

kWh/vr  • 

MH/yr 

Schedule  ST/SPj 

0.00 

8,777.11 

o.oo; 

Opt  ST/SP; 

0.00 

466.73 

0.00 

Duty  Cycle' 

0.00 

0.00 

0.00 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback' 

0.00 

0.00 

0.00 

Sub  Total 

3.12 

9,243.84 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL  1 

3.12;  . 

9,243.84: 

0.00 

.'va:-,.:  ,3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

NO. 


V.  r;:':  “  “T  V*i  s  '-v  '"HaJ'' /SfpTSr: " 

UMCS  APPLICATION 


DO 

POINTS 


POINTS 


DI 

POINTS 


|pAI>;it: 

POINTS 


COST 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 

$& >  ,•  ’  , .  ££  %?■$■  \  :tr*. .  A .  ■  ■ "  -  -  c  ;■ T  A . '  ‘ •'  ■  ■ 


1 


0 


$1,418.00 


$1,418.00 


G-2128 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7865 


BUILDING  NAME:  UNIT  CHAPEL 


Building  UA:| 


2,526 


CONDITIONED  SOFT: 


8,718 


S-!;'"  "T-'” . .  '  '  1 

System  Type:  19 

I 

System  Name:  Fan  coll  unit 

System  Number:  FC-1 

.  ,,  ....  . . . . . , . 

-IPJ  i  i  Ml  fA  8  L®L 

Category  Number:  jConstruction:  Use: 

Occupancy  HRS: 

'Occupancy  Days: 

2|BRICKANDCMU  ADMINISTRATION 

0600-1700 

;M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:; _  20 


§YSTEM  OPERATING  SCHEDULE 

WED: 

r-^  i. 

THUR: 

FRI: 

SAT: 

SUN: 

MON:  TUE: 

PRES  START:  [ 

0 

0 

0 

0 

0 

_ 0  L 

0 

PRES  STOP:  |_ 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  _ 

8 

9 

9 

9 

9 

9 

9 

REQ  STOP: 

22 

16 

16 

22 

16 

16 

12 

INPUTS 

Motor  HP: 


0.75 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

4,390 

CFM-CLG: 

4,390 

%OA: 

15% 

%Area: 

45% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURSCALCULAT 

: 

REQUIRED  PRESENT 

HR/YR  SHR/YR 

CLG  HRS  ON: 

1,160 

3,360 

HTG  HRS  ON: 

1,856 

5,376 

H/C  HRS  ON: 

3,024 

8,760 

CLG  HRS  SAVED: 

2,200 

HTG  HRS  SAVED: 

3,520 

C/H  HRS  SAVED: 

5,736 

CONSTANTS  • 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000176 

NSUCC: 

0.000467 

DDCCHC: 

0.000111 

DDCCC: 

0.000294 

i 

NSC: 

10900 

DDCH: 

32500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2129 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7865 

BUILDING  NAME:  UNIT  CHAPEL 

"  ENERGY  CALCULATION  SUMMARY 

'  '  1 

System  Type: 

19 

System  Name: 

Fan  coil  unit 

System  Number: 

FC-1 

i 

mmmvomm 

■aBMlll  :■**! 

JkWh/yr  MBtu/yr 

.  .  -  ; 

MH/vr 

Schedule  ST/SP 

o.oo; 

3,889.86 

o.oo| 

Opt  ST/SP 

0.00 

206.85 

0.00' 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

4,431.64 

12.39; 

Sub  Total 

0.00 

8,528.34 

12.39 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

e:,-;:'  total  j 

o.oo  : 

8,528.34 

12.39 

1  0.00 

m 


no. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI  COST 

POINTS  POINTS  POINTS  POINTS 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


'-"if mS-:;.  ^ : 


TOTAL: 


$1,213.00 


$1,213.00 


G-2130 


BUILDING  7866 

THEATER  W/DRESSING  ROOM 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 

1406-001 

16-Sep-95 

JM 

BLDG:  7866 

BUILDING  NAME: 

THEATER  W/DRESS  RM 

Building  UA: 

3,187 

i 

CONDITIONED  SOFT: 

11,098 

-  '■rTt&y 

System  Type:|8 

System  Name:^ir  cooled  DX  compressor 

System  Number:|ACCU-1 

,  *.<  •«  «-Y<v  - W-  *  '  '  ' 

If^MiffiDlNCiliFORMAl 

Category  Number:  Construction: 

Use: 

SOccupancy  HRS: 

Occupancy  Days: 

20  BRICK  AND  CMU 

THEATER 

1700-2400 

TH-F;SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDUL 

i  i:"- 

'  '•«;  'X~'T',£Z'T' 

SUN:  MON: 

TUE:  WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0  0 

0  0 

0 

0  0 

PRES  STOP:  24  24  ! 

24  ~ “"24 

24 

24  24 

REQ  START:  18  0 

0  0 

18 

18  18 

REQ  STOP:  24  0 

0  0 

24 

24  24 

/ 

INPUTS 

,, 

CONSfANT 

s 

Motor  HP: 

0.00 

HOAUHC: 

26.6 

HP  Effic: 

0.64 

HOAUH: 

42.7 

Load  Factor: 

0.80 

COAUHC: 

0.000589 

CFM-HTG: 

0 

COAUC: 

0.00156 

CFM-CLG: 

0 

* 

HOAOHC: 

29.2 

%OA: 

0% 

HOAOH: 

46.9 

%Area: 

0% 

COAOHC: 

0.00251 

CHILLER  CAP  (TONS): 

5 

COAOC: 

0.00664 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000496 

‘ 

ECHC: 

0.000188 

NSUCHC: 

0.000476 

NSUCC: 

0.00126 

DDCCHC: 

0.000699 

REQUIRED  PRESENT 

IHR/YR  HR/YR 

DDCCC: 

0.00185 

CLG  HRS  ON:  480 

3,360 

NSC: 

202000" 

HTG  HRS  ON:  768 

5,376 

DDCH: 

116000 

H/CHRSON:  1,251 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED:  2,880 

CNWR: 

0 

HTG  HRS  SAVED:  4,608 

OAR: 

5.67 

CM  HRS  SAVED:  7,509 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7866  BUILDING  NAME:  THEATER  W/DRESS  RM 


{System  Type:  18 

System  Name:  [Air  cooled  DX  compressor 

System  Number:  [ACCU-1 


SMpHlil 

Mh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SPj 

o.oo; 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time,  ! 
and  Safety  Alarms 

3.00 

TOTAL  | 

87.50 

000 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

f  UMCS 

functn  umcs  Application  do  ao  di 

no.  POINTS  POINTS  POINTS 


v'< ''  ,  sJsAii 


DI  AI  COST 


All 

POINTS 


17  Scheduled  start/stop  control  -  DX  1  0  1  6  . $243.00 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


TOTAL: 

N :: :  s  > .  -  ?  jV  ^  v  V'  *  '  ;V 


$243.00 


G-2132 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 

1406-001 

16-Sep-95 

JM 

BLDG:  7866 

BUILDING  NAME: 

THEATER  W/DRESS  RM 

Building  UA: 

3,187  ; 

CONDITIONED  SQFT: 

11,098 

t-:-  n ±  * 

System  TypedlS 

System  Name:  Small  Single  Zone  air  handling  unit 

< 

System  Number:AHU-1 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

20|BRICK  AND  CMU 

THEATER 

1700-2400 

TH-F;SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


.r : _c - . .  s- w. ^ *«■< 

SUN: 

MON: 

TUB: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ 24 

24 

24 

REQ  START: 

18 

0 

0 

6 

T8 

18 

18 

REQ  STOP: 

24 

0 

0 

0 

24 

24 

24 

INPUTS 


Motor  HP: 


%Area: 


10.00 


HP  Effic: 

0.86 

Load  Factor: 

0.80 

CFM-HTG: 

14,500 

CFM-CLG: 

14,500 

%OA: 

20% 

90% 


CHILLER  CAP  (TONS): 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 


0.00 


BLR  CAP  OUTPUT  (BTUH): 


HOURS  CALCULATIONS 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON: 

480 

3,360 

HTG  HRS  ON: 

768 

5,376, 

H/C  HRS  ON: 

1,251 

8,760' 

CLG  HRS  SAVED: 

2,880 

HTG  HRS  SAVED: 

4,608 

i 

C/H  HRS  SAVED: 

7,509 

CONSTANTS 


HOAUHC: 

26.6 

HOAUH: 

42.7 

COAUHC: 

0.000589 

COAUC: 

0.00156 

HOAOHC: 

29.2 

HOAOH: 

46.9 

COAOHC: 

0.00251 

COAOC: 

0.00664 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000496 

ECHC: 

0.000188 

NSUCHC: 

0.000476 

NSUCC: 

0.00126 

DDCCHC: 

0.000699 

DDCCC: 

0.00185 

NSC: 

202000 

DDCH: 

116000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2133 


L 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG: 


msm* 


§g|l§^|l.  „,y 


BUILDING  NAME:  THEATER  W/DRESS  RM 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

I1 5 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

fKWvir 


kWh/vr 


MBtu/yr 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  1 


135,614.71 


1,514.86 


MH/vr 


Schedule  ST  ISP 

0.00 

65,052.84 

579.21 : 

Opt  SUSP 

o.oo1 

2,121.49 

0.00 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

14.19 

0.00 

0.00 

Night  Setback 

0.00 

51,824.16 

579.40 

Sub  Total 

14.19 

118,998.50 

1,158.61 

Economizer 

0.00 

3,411.39 

o.oo! 

Ventilation/Recirculation 

0.00 

520.97 

23.53 

DDC  Control 

0.00 

12,683.85 

332.72 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

:FUNCTN 

NO. 


UMCS  APPLICATION 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

'  - '  ‘  “*  T; 
yyV:  TOTAL: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2134 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7866 


Building  UA:[ 


BUILDING  NAME:  THEATER  W/DRESS  RM 

3,187j 


CONDITIONED  SOFT: 


11,098 


System  Type: 

am  *  ^ 

115 

!  System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number:AHU-2 

Catagory  Number:  [Construction:  Use: 

[Occupancy  HRS: 

Occupancy  Days: 

20  BRICK  AND  CMU  THEATER 

11700-2400 

:TH-F;SAT-SUN 

Weeks  of  Winter; 

32 

Weeks  of  Summer: 

20 

_ _ 

. . 

. 

rr'V.'-T.r’ 

jfSTEM  OPERAUNGSCHEDULE 

SUN:  MON:  TUE:  WED: 

THUR: 

FRI: 

SAT: 

>  *.C%-  '.'te  v:  K 

PRES  START:  0 

0 

0  ; 

0 

0 

0 

0 

PRES  STOP:  24 

24 

24  ; 

24 

24 

24 

24 

REQ  START:  18 

0 

0 

_0 

18 

18 

18" 

REQ  STOP:  24 

0 

0 

0 

24 

24 

24 

INPUTS 

-  Vi- 

CONSTANTS 

Motor  HP: 

1.50 

HOAUHC: 

26.6 

HP  Effic: 

0.74 

HOAUH: 

42.7 

Load  Factor: 

0.80 

COAUHC: 

0.000589 

CFM-HTG: 

1,800 

COAUC: 

0.00156 

CFM-CLG: 

1,800 

HOAOHC: 

29.2 

%OA: 

15% 

HOAOH: 

46.9 

%Area: 

10% 

COAOHC: 

0.00251 

CHILLER  CAP  (TONS): 

6 

COAOC: 

0.00664 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000496 

ECHC: 

0.000188 

c  '  . 

NSUCHC: 

0.000476 

HiQURSCALCUtiATIONSSa^il 

NSUCC: 

0.00126 

nncCHC* 

0.000699 

ocn 

lllDCn  DDPQPKIT 

HR/YR  HR/YR 

! 

DDCCC: 

0.00185 

CLG  HRS  ON: 

480 

3,360; 

i — 

NSC: 

202000 

HTG  HRS  ON: 

768 

5,376 

DDCH: 

116000 

H/C  HRS  ON: 

1,251; 

8,760: 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,880 

CNWR: 

0 

HTG  HRS  SAVED: 

4,608" 

OAR: 

5.67 

C/H  HRS  SAVED: 

7,509 

G-2135 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7866 

BUILDING  NAME:  THEATER  W/DRESS  RM 

jSystem  Type: 

|15 

jSystem  Name: 

ISmall  Single  Zone  air  handling  unit 

System  Number: 

IAHU-2 

wsk 

IkWH/ylBlIIi 

MBty^r  )_  MH/yr 

Schedule  ST/SP; 

0.00 

10,277.43; 

53.93! 

Opt  ST/SP 

0.00: 

368.97 

o.oo: 

Duty  Cycle! 

0.00 

o.oo; 

0.00 

Demand  Limit 

2.47: 

0.00 

o.oo! 

Night  Setback 

o.oo; 

6,433.34 

64.38 

Sub  Total 

2.47 

17,079.74 

118.30 

Economizer 

0.00 

423.48 

0.00 

Ventilation/Recirculation 

0.00 

48.50 

2.19 

DDC  Control 

0.00 

1,574.55 

36.97 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  1 

2*47  . 

19,126.28 

157*46]  :  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


umcs  I 


7UNCTN 

NO. 


' ■;  - -v-;-  :  :::  ' :  . v ..  \v  •  '  ..  -  . ■■  .  ■  ■■ 

UMCS  APPLICATION  DO  AO  DI  AI  COST 


POINTS  POINTS  POINTS  POINTS 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


2 

1 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


0 


6  $2,116.00 


G-2136 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE : 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  7866  BUILDING  NAME:  THEATER  W/DRESS  RM 


Building  UA:i  3,187  |  CONDITIONED  SOFT:: 

11,098 

^  _  _ _  ^ _ |  ^  . . ^ _ _ _ _ _ _ _ _ _ _ 

, ,  r  .  *  *  ** z 

System  Type:  1 

System  Name:iSmall  hot  water  boiler 

|  System  Number:|BLR-1  j 

Catagory  Number:  Construction:  Use:  Occupancy  HRS: 

Occupancy  Days: 

3BRICK  AND  CMU  ADMIN  &  SUPPLY  |0700-1600 

M-F 

Weeks  of  Winter:  32: 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 

.  'V'?r  V/fv 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24  [ 

24 

24 

24 

24 

REQ  START: 

_ 18 

0 

0 

0 

18 

18 

REQ  STOP: 

’  24 

0 

0  ~ 

~  0 

24 

24 

24 

INPUTS 


Motor  HP: 


HP  Effic: 


0.50 


0.65 


Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

982,500 

BLR  CAP  OUTPUT  (BTUH): 

786,000 

llilil 

1  REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON:  480  3,360 

HTG  HRS  ON:  768  5,376 

H/CHRSON:  1,251  8,760 

CLG  HRS  SAVED: 

2,880 

HTG  HRS  SAVED: 

4,608 

C/H  HRS  SAVED: 

7,509, 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2137 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM 


BLDG:  7866 

j|  j  i  g 


BUILDING  NAME:  THEATER  W/DRESS  RM 

ENERGYCALCULATIONSUMMARY 


ki*  i  •« 


(System  Type: 


System  Name: 

Small  hot  water  boiler 

| 

System  Number: 

BLR-1 

s§i  1M  T ! 

MBtu/yr  MH/yr 

Schedule  ST/S P 

0.00 

2,131.83 

0.00 

Opt  ST/SP 

0.00 

141.10: 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

0.00 

Sub  Total 

0.00 

2,272.93 

0.00 

Economizer 

0.00; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

5.57 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

1#  V;;:,:::,TOTA L:  "i 

;.:v>  o.oo 

2,272.93 

5.57  ^  4.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  I  '  ■  ‘  '  ‘  ’  ‘ 


UMCSAPPL.CABON 


■  ■  '  ■  :  ’  :  ■  F  :  .  ;  F  ’  :  7 

nation  DO  AO  DI  AI  COST 


POINTS  POINTS  POINTS  POINTS 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


TOTAL: 


3 

0 


$277.00 


$836.00 

$330.00 


G-2138 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7866 

BUILDING  NAME: 

THEATER  W/DRESS  RM 

Building  UA: 

3,187; 

, 

CONDITIONED  SQFT:j 

11,098 

_ .  . . 

SllM 

System  Type:  8 

System  Name:  Air  cooled  DX  compressor 

: 

System  Number:  CH-1 

1 

raMUPPriii 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

20  BRICK  AND  CMU 

ITHEATER 

1700-2400 

TH-F;SAT-SUN 

Weeks  of  Winter: 

32j 

Weeks  of  Summer: 

20; 

SYStEMOPERATINGSCHEDULE 

WT 

”  •  <r  '7  r;  -v."  ' 7 

. 

.  •-*->  '  •  •  *  •  •  • 

SUN:  MON:  TUE:  WED:  THUR: 

FRI:  SAT: 

PRES  START:  0  0 

0  0 

_g 

0  0 

PRES  STOP:  24  24 

24  24 

_24: 

24  24 

REQ  START:  18  0 

0  0 

J! 

18  18 

REQ  STOP:  24  0 

0  0 

2A 

24  24 

mm 

CONSTANTS 

:  J;../- 

Motor  HP: 

0.00 

HOAUHC: 

26.6 

HP  Effic: 

0.64 

HOAUH: 

42.7 

Load  Factor: 

0.80 

COAUHC: 

0.000589 

CFM-HTG: 

0 

COAUC: 

0.00156 

CFM-CLG: 

0 

HOAOHC: 

29.2 

%OA: 

0% 

HOAOH: 

46.9 

%Area: 

0% 

COAOHC: 

0.00251 

CHILLER  CAP  (TONS): 

30 

COAOC: 

0.00664 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000496 

ECHC: 

0.000188 

NSUCHC: 

0.000476 

HOURS  CALCULATIONS 

NSUCC: 

0.00126 

REQUIRED  PRESENT 

DDCCHC: 

0.000699 

HR/YR  HR/YR 

DDCCC: 

0.00185 

CLG  HRS  ON:  480 

3,360 

NSC: 

202000 

HTG  HRS  ON:  768 

5,376 

DDCH: 

116000 

H/CHRSON:  1,251 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED:  2,880 

CNWR: 

0 

HTG  HRS  SAVED:  4,608 

OAR: 

5.67 

C/H  HRS  SAVED:  7,509 

G-2139 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7866 


BUILDING  NAME:  THEATER  W/DRESS  RM 

CALCULATION  SUMMARY 


iSystem  Type:  8 

System  Name: 

[Air  cooled  DX  compressor 

System  Number: 

jCH-1 

mm 

MBtu/yr 

MH/yr 

Schedule  ST/SPj 

0.00 

.00 

0.00 

opt  st/sp; 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

o.oo 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

525.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

25.25 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

•  .  r 

3.00 

/ 

0.00 


3.00 


|UMGS 
JFUNCTN 
f  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

DO  .  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


UMCS  APPLICATION 


COST 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


1 


0 


1 


7 Jmi:* 


TOTAL: 


$243.00 


$243.00 


G-2140 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7866 


Building  UA: 


BUILDING  NAME:  THEATER  W/DRESS  RM 

S.187  I  CONDITIONED  SOFT: 


1 — 

i 

System  Name:|Pump 

System  Number:  HWP-1 

Category  Number:  [Construction: 

20  BRICK  AND  CMU 


Use: 

THEATER 


[Occupancy  HRS: 
1700-2400 


Occupancy  Days: 
TH-F;SAT-SUN  "" 


Weeks  of  Winter: 
Weeks  of  Summer: 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


ING  SCHEDULE 

SUN:  MON:  TUE:  WED:  THUR: 

o  o  [[ _ a  _ c  o. 

24  24  24  ~  24  24! 

—  -  g  g  18 


IMP-UTS 

Motor  HP 

TOO 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED 


PRESENT 

HR/YR 


! - 

CLG  HRS  ON: 

480 

3,360 

HTG  HRS  ON: 

768 

5,376 

1 

H/C  HRS  ON: 

1,251 

8,760 

CLG  HRS  SAVED: 

2,880 

1 

HTG  HRS  SAVED: 

4,608 

C/H  HRS  SAVED: 

7,509 

FRI: 

SAT: 

0 

0 

24 

24 

18 

18 

24 

24 

CON 

STANTS 

HOAUHC: 

26.6 

HOAUH: 

42.7 

COAUHC: 

0.000589 

COAUC: 

0.00156 

HOAOHC: 

29.2 

HOAOH: 

46.9 

COAOHC: 

0.00251 

COAOC: 

0.00664 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000496 

ECHC: 

0.000188 

NSUCHC: 

0.000476 

; 

NSUCC: 

0.00126 

i 

DDCCHC: 

0.000699 

DDCCC: 

0.00185 

NSC: 

202000 

j - 

DDCH: 

116000 

OPT: 

305 

1 

CHWR: 

17.5 

CNWR: 

_ i_ 

0 

; 

OAR: 

5.67 

G-2141 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BUILDING  NAME:  THEATER  W/DRESS  RM 

ENERGY  CALCULATION  SUMMARY 

■  • :  v 

.  . . **  **»«*>.  W-V......  "••••♦  •v «••• 

System  Type: 

26 

1 

System  Name: 

Pump 

- 1 

System  Number: 

HWP-1 

i iftfift-  kvw^fj-si>  .  J  •  •  f 

kWh/yr  MBtu/yr 

MH/yr 

Schedule  ST/SP 

o.oo; 

3.974.07 

o.oo; 

Opt  ST/SP 

0.00 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

4,237.11 

0.00 

Economizer 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

-  ■  TOTAL  1 

0.00 

4,237.11! 

0.00 

>  3.00 

Hr  _ r 

lcs  •  ■- 

CTN  UMCS  APPLICATION 

1  _  . 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


DO 


isisi 


AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


1 


0 


1 


0 


$386.00 


$386.00 


G-2142 


INPUTS 

Motor  HP 

1.00 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

~0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
HR/YR  IHR/YR 


CLG  HRS  ON: 

480 

3,360 

HTG  HRS  ON: 

768 

5,376 

H/CHRS  ON: 

T,251 

8,760 

CLG  HRS  SAVED: 

2,880 

HTG  HRS  SAVED: 

4,608 

C/H  HRS  SAVED: 

7,509 

HOAUHC 

26.6 

HOAUH 

42.7 

COAUHC 

0.000589 

COAUC 

0.00156 

HOAOHC 

29.2 

HOAOH 

46.9 

COAOHC 

0.00251 

COAOC 

0.00664 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000496 

ECHC 

0.000188 

NSUCHC 

0.000476 

NSUCC 

0.00126 

DDCCHC 

0.000699 

DDCCC 

0.00185 

NSC 

202000 

DDCH 

116000 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2143 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  7866 

■MM 

■ is 1 


BUILDING  NAME:  THEATER  W/DRESS  RM 


System  Type: 

|26  i 

System  Name: 

jPump 

System  Number: 

jlHWP-2  1 

jkWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP; 

0.00 

3,974.07 

0.00 

Opt  ST/SP 

0.00 

263.04 

0.00; 

Duty  Cycle| 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

o.oo; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 


Economizer 


0.00 


4,237.11 


0.00 


0.00 


0.00 


0.00 


Ventilation/Recirculation 


DDC  Control 


HW  OA  Reset 


0.00 


0.00 


0.00 


0.00 


_o.oo_ 

“Too" 


0.00 


0.00 


0.00 


Chilled  Water  Reset 


Condenser  Water  Reset 


Chiller  Demand  Limit 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


3.00 


TOTAL 


0.00 


4,237.11 


0.00 


3.00 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION 


DO  AO  DI  AI 


COST 


-  -  -- 


POINTS  POINTS  POINTS  POINTS 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


1 


1 


$386.00 


TOTAL: 


$386.00 


G-2144 


BUILDING  7900 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION :  FT.  Rl  LEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  7900  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:j _ 9,106  j  CONDITIONED  SOFT:  20,943 


System  Type:|l5  _ j 


System  Name;jSmall  Single  Zone  air  handling  unit 
System  Number:|AHU-1 


mwmmm 

'  , : ;  < 

Catagory  Number: 

Construction:  Use: 

. 

Occupancy  HRS: 

Occupancy  Days: 

13 METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


^TEWlP|Bllffg^CHgPMl.E 

SUN:  MON: 


TUE: 


WED: 


PRES  START:  : 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

REQ  START:  ^ 

0 

9 

9 

9 

REQ  STOP: 

0 

18 

18 

18 

INPUTS 

Motor  HP: 

1  00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

2,600 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

7% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATE 

is 

lllfl 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H  1C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

:  T.:. '  Z  ■ 

-J 

THUR: 

FRI: 

0  o;  : 

24  r 

24 

7 

9 

is  h~ 

18 

SAT: 

0 

24 

0 

0 


CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

I. _  _ 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2145 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/AMS 


BLDG;  7900 

System  Type: 
System  Name: 
ISystem  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


iSmall  Single  Zone  air  handling  unit 
AHU-1 


Schedule  ST/SP| 

0.00 

3,422.1 1| 

0.00 

Opt  ST/SP 

0.00 

263.04 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

60.11: 

Sub  Total 

0.00 

3,685.15 

60.11 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

25.88 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL  1 

0.00 

3,685.15 

>4:,  85.99 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


i.  UMCS 
FUNCTN 

rnNom 


UMCS  APPLICATION 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL: 


$2,116.00 


G-2146 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


Motor  HP:  0.50 

HP  Effic:  "  066 


Motor  HP:  0.50 

HP  Effic:  ~  0  66 

Load  Factor:  a  80 

CFM-HTG:  ”  "  ~  1^00 

CFM-CLG:  0 

%OA:  ~~~  15% 

%  A  rea :  ~~~  ~  5% 

CHILLER  CAP  (TONS)?  0 

KW  TON:  0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  —  0 


REQUIRED  PRESENT 

Ihr/yr  hr/yr 

CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

1 ,408;  5,376 

H/C  HRS  ON 

2,294|  8,760 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

|  3,968: 

C/H  HRS  SAVED 

6,466' 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

|  DDCCHC 

0.000161 

DDCCC 

0.000426 

r  nsc 

94300 

DDCH 

40600 

j  OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2147 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  7900 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

| 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

115  ] 

System  Name: 

ISmall  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

;;; 

MBtu/y-r 

MH/yr 

Schedule  SUSP 

0.00 

1,794.02 

_ ; _ i 

0.00 

Opt  ST/SP 

0.00 

137. 90! 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

42.93 

Sub  Total 

0.00 

1,931.91 

42.93 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

18.49 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

K :N';TOTAL'7'  r 

0.00: 

1,931.91] 

61.42! 

i‘  :  3.00 

UMCS 

FUNCTN 

NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  ’ 


■r.'rt'w.  T‘r 

...  'at-:. 

•.Tils 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


18  Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0 

control  -  AHU 

TOTAL: 


2 

1 


0 

0 


1 


3 

0 


3  0 


m 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2148 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7900 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:> 


9,106 


CONDITIONED  SOFT: 


pnr 

i 

System  Type:i15 

System  Name:|small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

;h  J y-i 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


20,943 


'Catagory  Number: 

Construction: 

Use: 

iOccupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  ; 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

“  24 

"24 

24  1 

24 

REQ  START: 

0 

9 

9 

9 

~7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

0 

Inputs 

-  ...  s  ,  ? 

CONSTANTS 

Motor  HP: 

0.50 

HOAUHC 

0 

HP  Effic: 

0.66 

HOAUH 

0 

Load  Factor: 

0.80 

COAUHC 

0 

CFM-HTG: 

1,800 

COAUC 

0 

CFM-CLG: 

0 

HOAOHC 

0 

%OA: 

15% 

HOAOH 

0 

%Area: 

5% 

COAOHC 

0 

CHILLER  CAP  (TONS): 

0 

COAOC 

0 

KW-TON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

HOURS  CALCULATIONS 

§};y 

NSUCC 

0.000278 

. . . .  "" — ■■ 

DDCCHC 

0.000161 

REQUIRED  PRESENT 

!hr/yr 

jHR/YR 

1  DDCCC 

0.000426 

CLG  HRS  ON: 

880 

3,360 

NSC 

94300 

HTG  HRS  ON: 

1,408 

5,376 

i  DDCH 

40600 

H/C  HRS  ON: 

2,294 

8,760 

OPT 

305 

CHWR 

17.5 

CLG  HRS  SAVED: 

2,480 

CNWR 

7  o 

HTG  HRS  SAVED: 

3,968: 

OAR 

5.67 

C/H  HRS  SAVED: 

6,466 

G-2149 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


BLDG: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

llpRGY  CALCULATION  SUMMARY 


|System  Type: 
jsystem  Name: 
System  Number: 


jSmall  Single  Zone  air  handling  unit 
[AHU-3 


fcW/yr 


kWh/vr 


MBtu/vr 


MH/vr 


Opt  ST/S P 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

42.93 

Sub  Total 

0.00 

1,931.91' 

42.93 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

18.49 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

111-:  -TOTAL 

0.00 

1,931.91] 

61.421 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

FUNCTN  UMCS  APPLICATION 

no.  ii 

DO 

POINTS 

1  ao..;;T 

POINTS 

DI 

POINTS 

AI 

POINTS 

cost  ' : 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27  Direct  digital  control 

-Small  SZAHU 

0 

2 

0 

3 

$1,097.00 

33  Outside  air  damper  ventilation  and 

recirculation  control  -  AHU 

0 

i 

0 

0 

$272.00 

36  Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

TOTAL: 

1 

3 

0 

6 

$2,116.00 

G-2150 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


INPUTS 

Motor  HP:  0.50 

HP  Effic:  066 

Load  Factor:  0.80 

CFM-HTGr  1,800 

CFM-CLG:  0 

‘  %OA: _ 15% 

%Area:;  5% 

CHILLER  CAP  (TONS):  0 

KW-TON:  0.00 

BLR  CAP  INPUT  (BTUH):  0 

“BLR  CAP  OUTPUT  (BTUH):  "  0 


CLG  HRS  ON 

880;  3,360 

HTG  HRS  ON 

1,408  5,376 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

:  3,968 

C/H  HRS  SAVED 

6,466 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2151 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


BLDG:  7900 

1  . 

System  Type: 
[System  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


jl5  "  "  : 

[Small  Single  Zone  air  handling  unit 
~ AHLM  j 


kWh/yr 


Schedule  ST/SP 

o.oo; 

1 ,794.02 

0.00 

Opt  ST/SP 

o.oo1 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

42.93 

Sub  Total 

0.00 

1,931.91 

42.93 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

18.49 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

0.00 

1,931.91} 

■  61^42|  ... 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

NO. 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


POINTS  POINTS  POINTS  [POINTS 


-■  ' 'BUZZ::.  ■  -J, 


TOTAL: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2152 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7900 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


9,106 


CONDITIONED  SOFT: 


20,943 


'syteminformation 

1  System  Type: 

15  _ 

i 

_ i 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number:AHU-5 

i 

_ i 

. . .  . . . „ ,, 

.trite  a:ecc£c$c^c  ::  - 

Sr^H^AiFiglblNgm 

FORMATION- "  ‘ 

r  ~.„af  c  1  \  '  " 

:c  >*?-:  V  b.V  x?  :«*■!  ' '  '  ~x  x  x  ‘  x  :>  .xx"  x  .  •. 

Cataaorv  Number:  Construction:  !Use: 

Occupancy  HRS: 

Occupancy  Days: 

13'METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

0700-1800 

iM-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


HTG  HRS  SAVED: 


3,968 


OAR: 


C/H  HRS  SAVED: 


6,466 


i - - — - - 

_ ^ 

_ 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE:  WED: 

THUR: 

FRI: 

SAT: 

■  —  '  ;  ' 

PRES  START:  6 

0 

O 

o 

0 

0 

0 

PRES  STOP:  24 

REQ  START:  0 

24 

9 

24  24 

9  9 

24 

7_ 

24 

9 

_ 24 

0 

REQ  STOP:  0 

18 

18  18 

_ J5 

_J8 

0 

INPUTS 

CONSTANTS 

■  :  ■■ :  •/  ■  *  -  : 

Motor  HP: 

o'so 

HOAUHC: 

6 

HP  Effic: 

0.66 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

2,200 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

15% 

HOAOH: 

6 

%Area: 

6% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

mrnmsmmmm 

is 

*  "Sjgjgf*  \  ’1  ’ll ! 1 

nncccklT 

NSUCC: 

0.000278 

L'-xviasSw:  r~  -  ■■  i  si'w-*  :■  .•  —  — - *-< 

DDCCHC: 

0.000161 

KtUUIKtU 

HR/YR 

PRESENT 

hr/yr 

DDCCC: 

0.000426 

CLG  HRS  ON: 

880 

3,360 

1__ _ _ 

; 

NSC: 

94300 

HTG  HRS  ON: 

1,408 

5,376 

DDCH: 

40600 

HIC  HRS  ON: 

2,294 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,480 

CNWR: 

0 

5.67 


G-2153 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  7900 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

plffPlllffll® 

Hi  ENERGY  CALCULATION  SUMMARY 

System  Type: 

I15  i 

System  Name: 

iSmall  Single  Zone  air  handling  unit 

ISystem  Number: 

jAHU-5 

mm 


kWh/vr 


MBtu/vr 


Schedule  ST/SPj 

0.00 

1,794.02 

0.00 

Opt  ST/SPj 

0.00 

137.90 

0.00 

Duty  Cycle; 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

51.52 

Sub  Total 

0.00 

1,931.91 

51.52 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

22.18 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time,  i 
and  Safety  Alarms 

”  TOTAL  :  f 


MH/vr 


1,931.91 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

[functn 

NO.  : 


UMCS  APPLICATION 


-  y 

: 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2154 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7900 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:j 


9,106 


CONDITIONED  SOFT: 


20,943 


System  Type:!l5 


riAM  9QJ5 '  T  * 

yam:,  j  SI  _  _ 


System  Name:  Small  Single  Zone  air  handling  unit 


System  Number: AH U-6 


j'l'iii ;  ’:£\ C  Ls  -  a  f;  :£ 

ICatagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

1 3  METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32: 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

“  r: 

— ;  -  - -  -  .  ■ 

SUN: 

MON:  TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0 

0  !  0 

0 

0 

0 

0 

PRES  STOP:  24 

24  24 

14 

24 

"24 

24 

REQ  START:  0 

9  9 

9 

7 

9 

0 

REQ  STOP:  0 

18  18 

J1 

_ 15 

~  o 

INPUTS 

;  . - 

CONSTANTS 

;rrr~r-  - 

Motor  HP: 

1.50 

HOAUHC: 

0 

HP  Effic: 

0.74 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

4,600 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

15% 

HOAOH: 

0 

%Area: 

13% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

HOURS  CALCULATIONS 


REQUIRED  PRESENT  i 
HR/YR  HR/YR 

CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

1,408  5,376 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED: 

2,480 

1  HTG  HRS  SAVED: 

3,968 

i 

C/H  HRS  SAVED: 

6,466! 

ECHC: 


NSUCHC: 


NSUCC: 


DDCCHC: 


DDCCC: 


NSC: 


DDCH: 


OPT: 


CHWR: 


CNWR: 


OAR: 


0.000105 


0.000278 


0.000161 


0.000426 


94300 


40600 


305 


_17.5 

0 


5.67 


G-2155 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/AMS 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

f  UMCS 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  Al  COST 

NO.  POINTS  POINTS  POINTS  POINTS 

18  Scheduled  start/stop  control  -  AHU;  1  0  6  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0  2  0  3  $1,097.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0  0  0  2  $399.00 

control  -  AHU 

TOTAL:  1  3  0  6  $2,116.00 


G-2156 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  7900 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:i 


9,106 


CONDITIONED  SOFT: 


20,943 


System  Type:i16 


System  Name:Heating  and  Ventilating  Unit 


System  Number: 


MAU-1 


' 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

14  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter:;  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

•v-i-  ;  i 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  [ 

24 

24 

24 

24 

24 

24 

_ 24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP:  ~ 

0 

18 

T8 

18 

15 

~18 

~“o 

INPUTS . 

CONSTANTS 

Motor  HP 

2.00 

HOAUHC: 

0 

HP  Effic 

0.78 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

4,120 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

100% 

HOAOH: 

0 

%Area 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

HOURS  CALCULATE! 

#?'  ■■  ■ 

NSUCC: 

0 

DDCCHC: 

0.0000199 

REQUIRED  PRESENT 

HR/YR  HR/YR 

DDCCC: 

0.0000526 

CLG  HRS  ON: 

880 

3,360 

NSC: 

0 

HTG  HRS  ON: 

1,408 

5,376 

DDCH: 

64800 

H/C  HRS  ON: 

2,294 

8,760 

1  OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,480 

CNWR: 

o 

HTG  HRS  SAVED: 

3,968 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,466 

G-2157 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

|  NO.  .  ■■ 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

v  fr.vrvyrs*  . 

Dl 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

J. 

TOTAL: 

1 

2 

o  ; 

4 

$1,433.00 

G-2158 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-SeP'95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7900 


Building  UA:i _ 9.10* 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

cTiOe  CONDITIONED  SOFT? 


System  Type:j16  _ ___ 

System  Name:|Heating  and  Ventilating  Unit 
System  Number:  MAU-2 


jCatagory  Number:  Construction:  _ Use: _ 

14  METAL  PANEL  AND  CMU  VEH  MAI  NT  SHOP^ 


Occupancy  HRS^ _ Occupancy  Days: 

0700-1800  M-F 


Weeks  of  Winter: 
Weeks  of  Summer: 


i’UN: 

MON: 

fui: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  [ 

o 

0 

0 

0 

0 

0 

0 

PRES  STOP:  [ 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

1  0 

REQ  STOP:  ' 

_ 0 

18 

18 

18 

15 

18 

ZIZo 

INPUfS^^^' 

Motor  HP 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

4,120 

CFM-CLG 

o 

%OA 

:  100% 

%Area 

:  5% 

CHILLER  CAP  (TONS) 

:  0 

KW-TON 

:  0.00 

BLR  CAP  INPUT  (BTUH) 

:  0 

BLR  CAP  OUTPUT  (BTUH) 

:  0 

CONSTANTS 


REQUIRED 

HR/YR 


PRESENT 

|hr/yr 


CLG  HRS  ON: 
HTG  HRS  ONT 
~H/C  HRS  ON: 


CLG  HRS  SAVED: 


HTG  HRS  SAVED: 

3,968, 

C/H  HRS  SAVED: 

6,466 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

:  0 

NSUCC 

:  0 

DDCCHC 

:  0.0000199 

DDCCC 

:  0.0000526 

NSC 

0 

DDCH 

:  64800 

OPT 

:  305 

CHWR 

17.5 

CNWR 

:  0 

OAR 

:  5.67 

G-2159 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  7900 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

....  ENERGY  CALCULATION  SUMMARY 


(System  Type: 

116 

(System  Name: 

Seating  and  Ventilating  Unit 

System  Number: 

(MAU-2  j 

kWh/yr  ;  f 

MBtu/yr  i 

MH/yr 

Schedule  ST/SP' 

0.00 

6,072.06 

0.00 

Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,538.79 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

• — - — — - • — — — — - ^ - - - 

0.00 

0.00 

29.50 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

fe:  :  :^:  'T0TAL-' •  j  •'  :  . 

0.00 

6,538.79] 

29.50 

3.00 

j  U  MCS 
FUNCTN 
NO.  , 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

;  '  ->Y.V  '  :-V- >>-:  -.■>  •  • 

TOTAL: 

>  r-  '  ‘  ~r>~  '  ~  ...  ;  .  X,<  , .. 


1 


0 

0 


0 

0 


1 


3 

0 


:.is 


COST 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2160 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7900 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:; 


9,106 


CONDITIONED  SOFT: 


20,943 


>  IT-V,:.; 


System  Type:j16 


System  Name:?Heating  and  Ventilating  Unit 


System  NumberjMAU-3 


INPUTS 


Motor  HP: 


HP  Effic: 


Load  Factor: 


CFM-HTG: 


CFM-CLG: 


%OA: 


%Area: 


CHILLER  CAP  (TONS): 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


7.50 

~083 


0.80 


12,200 


100% 


10% 


0.00 


CONSTANTS 


HOAUHC: 


HOAUH: 

COAUHC: 


COAUC: 


HOAOHC: 


HOAOH: 


COAOHC: 


COAOC: 


DC  DUTY: 


DC  DEMAND: 


ECC: 


ECHC: 


0.17 


0.17 


NSUCHC: 

0 

HOURS  CALCULATIONS 

ilr  V 

NSUCC: 

0 

DDCCHC: 

0.0000199 

KtUUlKcu  i 

HR/YR  HR/YR  j 

DDCCC: 

0.0000526 

CLG  HRS  ON: 

880 

3,360  1 

NSC: 

0 

HTG  HRS  ON: 

1,408 

5,376 

DDCH: 

64800 

H/C  HRS  ON:l 

2,294 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,480 

CNWR: 

0 

HTG  HRS  SAVED: 

3,968 

i 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,466 

G-2161 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  7900 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-3 

jf§X,  t  FUNCTION  Cj; 

kWh/yr 

MBtu/yr  i 

MH/yr 

Schedule  ST/SP 

boo; 

21,372.77 

0.00 

Opt  ST/SP 

0.00 

1,642.82 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

o.oo; 

0.00 

0.00 

Night  Setback 

o.oo1 

0.00 

0.00 

Sub  Total 

0.00 

23,015.58 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

59.01 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00, 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

..  TOTAL  '  .  ] 

0.00 

23,015.58 

59.011 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

total: 


i 


0 

0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2162 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/AMS 


INPUTS 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

24% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

G-2163 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


BLDG:  _  7900 

jSystem  Type: 
jSystem  Name: 
jSystem  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


llnfrared  Radiant  Heaters 
RAD-i 


mtiim 


kWh/yr 


MBtu/yr 


MH/yr 


j  Schedule  ST/SP 

0.00 

1,794.02 

0.00 

!  Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  I 


0.00 

0.00 

0.00 

T,931.91 

0.00 

0.00 

b’ob 

~~abcT 

0.00 

"abcT 

o.oo 


1,931.91 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


lIMGSll 

?UNGTN 


UMCS  APPLICATION 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


BO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$1,213.00 


TOTAL: 


$1,213.00 


G-2164 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  7900 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


9,106 


CONDITIONED  SOFT: 


20,943 


System  Type:j20 


System  Name: ‘Infrared  Radiant  Heaters 


System  Number:!RAD-2 


^TcALBMpjjre^PSfiON 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 METAL  PANELAND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

!  o:  r 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

_ 18 

18 

15 

18 

0 

INPUTS 


Motor  HP: 


0.33 


HP  Effic: 

0.65 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

16% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

puis  calculations 

liii! 

i  'REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON:| 

880; 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2165 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7900 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

120 

System  Name: 

Infrared  Radiant  Heaters 

jSystem  Number: 

IRAD-2 

1406-001 

16-Sep-95 

AJN/AMS 


:k\NtyrMMW-'¥. 

kWh/vr>-  1 

MBtu/yr 

MH/yr 

Schedule  ST/S P 

0.00 

1,202.27 

0.00 

Opt  ST/S P 

0.00 

92.41 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

137.39 

Sub  Total 

0.00 

1,294.68 

137.39 

Economizer 

0.00 

0.00 

0.00; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Heset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

1  TOTAL  1 

0.00; 

1,294.68 

137.39; 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

E  v  N60 


UMCS  APPLICATION  DO  AO  DI  AI 

nnrwTC  n/MUFrn  '  -  nrtf»irrf.  ' 


POINTS  POINTS  POINTS  POINTS 


20  Scheduled  start/stop  control 


1 


0 


1 


Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


COST 


$1,213.00 


TOTAL: 


$1,213.00 


G-2166 


BUILDING  7920 

VEHICLE  MAINTENANCE  SHOP  DS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


INPUTS 

Motor  HP: 

_ HP  Effic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAPfTONS): 

KW-TON: 
BLR  CAP  INPUT~(BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  jPRESENT  | 
HR/YR  HR/YR 

CLG  HRS  ON:  840  3,360 


HTGHRSON:  1,344  5,376 


H/CHRSON:  2,190: _ 8,760 


CLG  HRS  SAVED:  2,520 

HTGHRS  SAVED:  4,032 

C/H  HRS  SAVED:  6,570 


HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

j  DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2167 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION: FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7920 

|System  Type: 
System  Name: 
(System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 


Air  cooled  DX  compressor 
"lACCU-1 


iFUNCTI 


kWh/yr 


MBtu/yr 


MH/yr 


Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

70.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

3.37 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

r  TOTAL 

3.37; 

70.00; 

0.00 

*  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


;  UMCS 
FUNCTN 

i  no.  : 


j  UMCS  APPLICATION 

Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


I”'  w  ~ ***£*  ”x  ■ * 


TOTAL: 


DO 

POINTS 


AO  DI  AI 

POINTS  POINTS  POINTS 


COST 


$243.00 


$243.00 


G-2168 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


INPUTS 

S'' 

Motor  HP: 

0.00 

HP  Effic: 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

4 

KW-TON 

1.10 

BLR  CAP  INPUT (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HR/YR  1HR/YR 


CLG  HRS  ON 

840;  3,360 

HTG  HRS  ON 

1,344  5,376 

H/C  HRS  ON 

2,190  8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED 

4,032 

C/H  HRS  SAVED 

:  6,570 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2169 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7920 

jSystem  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

^^igiiERGY'  CALCULATION  SUMMARY 


Air  cooled  DX  compressor 
ACCU-2 


kW/vr 


kWh/vr 


MBtu/vr 


MH/vr 


Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

70.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

3.37 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  1 

3.37 

70.00 

0.00^ 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN  UMCS  APPLICATION 

f  NO.  :  ■  " 

17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


TOTAL: 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$243.00 


$243.00 


G-2170 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7920 

BUILDING  NAME: 

VEH  MNT  SHOP  DS 

Building  UA: 

43,349  ; 

CONDITIONED  SOFT: 

124,553 

!§|  i  g§ 

§  |J  \  s*'  ' 

System  Type:  8 

System  Name:Air  cooled  DX  compressor 

System  Number:ACCU-3 

§YPICALbUILD!NG  information 

Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter:! 

32 

Weeks  of  Summer: 

20; 

System  operating  schedule 

<$UN: MON:  TUE: 

W.  '.JC-s T,'< 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  r 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9  r 

0 

REQ  STOP: 

0 

17 

17 

17  ’ 

15 

17 

0 

INPUTS 

CONSTANTS 

‘  :  - 

Motor  HP 

0.00 

HOAUHC: 

16.2 

HP  Effic 

0.64 

HOAUH: 

26.1 

Load  Factor 

0.80 

COAUHC: 

0.000257 

CFM-HTG 

0 

COAUC: 

0.00068 

CFM-CLG 

0 

HOAOHC: 

33.3 

%OA 

0% 

HOAOH: 

53.5 

%Area 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS) 

3 

COAOC: 

0.00305 

KW-TON 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

pOURSCALCULATlbr 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

REQUIRED  PRESENT 

HR/YR  HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

840  3,360 

NSC: 

36600 

|  HTG  HRS  ON:; 

1,344  5,376 

DDCH:1 

30100 

H/C  HRS  ON: 

2,190  8,760 

OPT: 

305 

1  CHWR: 

17.5 

CLG  HRS  SAVED: 

2,520 

CNWR: 

o 

HTG  HRS  SAVED: 

4,032 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,570 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 

System  Type: 
System  Name: 
jSystem  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

Inergy  calculation  summary 


[Air  cooled  DX  compressor 
ACCU-3 


KW/vr 


kWh/vr 


MBtu/vr 


MH/vr 


Schedule  ST/SP 


Opt  ST/SP  0  00 

0.00 

o.oo; 

Duty  Cycle:  0.00 

0.00 

0.00; 

Demand  Limit  0  00 

0.00 

0.00 

Night  Setback  0  00 

0.00 

0.00 

Sub  Total  0.00 

0.00 

0.00 

Economizer  0.00 

0.00 

0.00 

Ventilation/Recirculation  0  00 

0.00 

0.00 

DDC  Control  0.00 

0.00 

0.00 

HWOA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

52.50 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  2  52 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

f'  TOTAL  1  2.52 

52.50; 

0,00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  ' 

FUNCTN  UMCS  APPLICATION 

DO 

AO 

D1 

AI  " 

COST 

5  NO. 

POINTS 

POINTS 

POINTS 

POINTS 

17  Scheduled  start/stop  control  -  DX 

1 

0 

1 

0 

$243.00 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

\  ;  '  TOTAL:' 

;  1; 

0 

;v:&: 

;  o 

$243.00 

G-2172 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 

1406-001 

1 6-Sep-95 
JM/AJN/AMS 

BLDG:  7920 

BUILDING  NAME: 

VEH  MNT  SHOP  DS 

Building  UA: 

43,349 

CONDITIONED  SQFT:| 

124,553 

feYTEM  INFbRWSflOiS  m  « 

Ip/ 

¥:;  . 

System  Type:<8 

System  Name:|Air  cooled  DX  compressor 

System  Number:ACCU-4 

_ i 

wmmmmmmmmmom  • 

SI 

"SS  ■  s?” 

'  -  ■  v 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

0700-1800 

|M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYStEMbPERAflNG  SCHEDULE 
SUN:  MON: 

TUE:  WED:  THUR: 

FRI:  SAT: 

PRES  START:  0  0 

0  0 

0 

0  0 

PRES  STOP:  ~  24  24 

24  24 

24 

24  24 

REQ  START:  0  9 

7  9 

7 

9  :  o 

REQ  STOP:  0  17 

17  17 

15 

17  0 

INPUTS 

3^  W: 

CONSTANTS 

Motor  HP: 

0.00 

HOAUHC: 

16.2 

HP  Effic: 

0.64 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

4; 

COAOC: 

0.00305 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

hOURS  CALCULATIONS 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

REQUIRED  PRESENT 

HR/YR  HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON:  840 

3,360 

NSC: 

36600 

HTGHRSON:  1,344 

5,376 

DDCH: 

30100 

:  H/C  HRS  ON?  2,190 

8,760 

OPT: 

305 

■■ 

i  CHWR: 

17.5 

CLG  HRS  SAVED:  2,520 

CNWR: 

0 

HTG  HRS  SAVED:  4,032 

i  OAR: 

5.67 

C/H  HRS  SAVED:  6,570 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7920 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 

J8  I 

[Air  cooled  DX  compressor 

ACCU-4  ■ 


Schedule  ST/SP 


MB 


MBtu/vr 


MH/vr 


Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

: - Ci _ ... 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

70.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

3.37 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

H  8  TOTAL  j _ 

3.37 

70.oo; 

0.00! 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

1  UMCS 

* . Wt 

~s  ~  5  8 

FUNCTN  UMCS  APPLICATION 

DO 

AO 

DI  AI 

COST 

NO.  - 

8  ■  ■  -  •  '  •  '  ' 

POINTS 

POINTS 

POINTS  POINTS 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


8«1  /  ■■  8::8i3k8' 


TOTAL: 


$243.00 


$243.00 


G-2174 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 


BUILDING  NAME:  VEH  MNT  SHOP  DS 


Building  UA:| 


43,349 


CONDITIONED  SOFT: 


124,553 


System  Type:!8 


System  Name:  Air  cooled  DX  compressor 


System  Number:ACCU-5 

TYPICALBUILDINGiNFORMATION 

.  .....  .  •  •  .  .  ■■  •  •  •  \  •  •  ...... 

iCatagory  Number:  Construction: 

Use: 

(Occupancy  HRS:  Occupancy  Days: 

S  7  BRICK  AND  CMU 

BATTALION 

0700-1800  |M-F;  SAT 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 

20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7:  ■ 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15  r 

17 

0 

INPUTS 


Motor  HP: 


HP  Effic: 


Load  Factor: 


0.00 


0.64 


0.80 


CFM-HTG: 


CFM-CLG: 


%OA: 


0 

~0 

~0% 


%Area: 


CHILLER  CAP  (TONS): 


0% 

4 


KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

gQURSCALCULA-ndNi 

.  ■  “T?: 

iREQUIRED  PRESENT 

j  HR/YR  HR/YR  ! 

CLG  HRS  ON:| 

840 

3,360 

HTG  HRS  ON:! 

1,344; 

5,376; 

H/CHRSON: 

2,190 

8,760 

;  CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 

’Y'V . ;  :  7  • 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

i  DDCCHC: 

0.000233 

!  DDCCC: 

0.000616 

NSC: 

;  1 

36600 

DDCH: 

30100 

OPT: 

305 

!  CHWR: 

17.5 

CNWR: 

0 

!  OAR: 

5.67 

G-2175 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 

BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 

•  ';l;  \y* 

System  Type: 

8 

(system  Name: 

Air  cooled  DX  compressor 

jSystem  Number: 

ACCU-5 

V  kW/vr  ;  kWh/yr 

MBtu/yr 

.-i  ■-  MH/yr  ' 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

70.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

3.37 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

;  -  TOTAL 

3.37 

70.00 

0.00  3.00 

TYPICAL  system  point  and  cost  summary 


Fumcs  *  ■ 

FUNCTN 

PsNdti 


UMCS  APPLICATION 


DO  AO  DI  AI 

Points  points  points  points 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

I'  ;  :  TOTAL: 


1 


1 


0 


COST 


$243.00 


$243.00 


G-2176 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 

BUILDING  NAME 

VEH  MNT  SHOP  DS 

Building  UA: 

43,349  1 

CONDITIONED  SOFT: 

124,553 

.  . . . . ... . . 

.... 

■  ill;  iip'li- ^  !||  ,;:ii  iii  ■  lisir  m 

•JlSIli. i  ‘ " i  \  ''  = ' 

!  System  Type:|8 

i 

System  Name:  Air  cooled  DX  compressor 

|  System  Number:ACCU-6 

] 

wffimmmMmmmrnKTiou 

s :  :r ~r  v£  i  x- .  -  ‘ 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7|BRICK  AND  CMU 

BATTALION 

0700-1800 

!M-F;  SAT 

Weeks  of  Winter: 

”32 

Weeks  of  Summer: 

20 

System  oPEFiAfiNG  schedule  c 

■  - .  •  *  •  ■  - 

-,i'  ii  -I; ' i  '  -i--- 

''SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

INPUTS 


Motor  HP: 


0.00 


HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

4 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

R6uRsTAtcui31SNSIi?r  *  i '  " 

irpsf?: 

;  ?  ■■■'  -  -i 

j... 

[REQUIRED  [PRESENT 

iHR/YR  IHR/YR 

CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON:1 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032; 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 

<-  * 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

!  CNWR: 

0 

OAR: 

5.67 

G-2177 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO¬ 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE.' 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920  . BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 


System  Type:  j8 

System  Name: 

[Air  cooled  DX  compressor 

jSystem  Number: 

IACCU-6  ~ - 1 

. , ..  . . .  . 

KS  ?  -  KW/yr.. 

j 

kWh/yr 

MBtu/yr 

MH/yr 

I 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

o.oo' 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

ventiiation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

70.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

3.37 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  | 

3.37; 

70,001 

0.00 

3.00 

g;  gg 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

!  UMCS 

-  .  -  V:' 

/"  ..  \.r.  ... 

. 

FUNCTN 

UMCS  APPLICATION 

DO  AO 

DI  "  vAl  ' 

COST 

!  :  NO. 

•  ■  •  ■  •• 

POINTS  POINTS 

POINTS  POINTS 

17 

MS-'SWT'.* 

-,U' 

Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

1  0 

1  0 

$243.00 

V/-'  TOTAL: 

1  0 

1  0 

$243.00 

G-2178 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 

BUILDING  NAME: 

VEH  MNT  SHOP  DS 

|  Building  UA: 

43,349 

CONDITIONED  SOFT: 

124,553 

. .  „  . . .  . . . . . . . . 

INFORMATIOI%r^v: 

£.*•  A,  i  *  '  “>  r?'  „  v. 

System  Type:|8 

! 

System  Name:  Air  cooled  DX  compressor 

i 

j  System  Number:  ACCU-7 

i 

i 

1"  -  -3=  s  ;  :<v 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

0700-1800 

'M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

INPUTS 


Motor  HP: 

0.00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

8 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

_ 

BLR  CAP  OUTPUT  (BTUH): 

pPmscMcuC^teM^i?:' 1 

iREQUIRED  PRESENT 

IHR/YR  HR/YR 

CLG  HRS  ON:  840 

3,360 

HTGHRSON:;  1,344 

5,376 

H/CHRSON:1  2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032: 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

6 

OAR: 

5.67 

G-2179 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 

System  Type: 
jSystem  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 

18  ~  ; 

Air  cooled  DX  compressor 

iACCU-7  ] 


KW/yr 


kWh/vr 


MBtu/yr 


Schedule  ST/SP! 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

o.oo; 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00, 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

140.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

6.73 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  j 

6.73 

140.00 

0.00 

MH/yr 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


;  UMCS 

[FUNcrk ) 

fe'Ndf'-i 


UMCS  APPLICATION 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


POINTS  POINTS  POINTS  POINTS 


COST 


$243.00 


TOTAL: 


$243.00 


G-2180 


o 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7920 

BUILDING  NAME: 

VEH  MNT  SHOP  DS 

Building  UA:| 

43,349; 

CONDITIONED  SOFT: 

124,553 

. . . . - . - . . . .  ---  - - - - - - — ~ - - - - ^ -  - " 

SYTEM  INFORMATI' 

QM 

' 

-  V'  rT- 

1  i' !?.'  s ‘  3S£*V»  ;vw :  'f  '* .  a£.T  si?  ' 

U' Sr*' ] IT  ' '  "  l 

System  Type:  15 

System  Name:iSmall  Single  Zone  air  handling  unit 

1 

System  Number:^HU-1 

i 

Sfypicalbuilding 

INFO 

rmaIg 

mm 

mmm  & 

iCatagory  Number:  jConstruction: 

Use: 

IOccupancy  HRS: 

iOccupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

0700-1800 

|M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20' 

^w  vvlv;,,  .......  ..... 

.  . 

SYSTEM  OPERATING  SCHEDULE 

;  ^  :  .■  ^  ; : 

-  ........  / 

SUN: 

MON: 

TUE:  WED:  THUR: 

FRI:  SAT: 

PRES  START: 

0 

0 

o  ,  o  i 

0 

0  0 

PRES  STOP: 

24 

24 

24  24 

24 

24  24 

REQ  START:  H" 

0 

9  ; 

7  9 

7 

9  0 

REQ  STOP:  [ _ 

Zo  I 

17 

17  17,  ; 

15 

17  0 

INPUTS 

r?— YJ; 

CONSTANTS 

vl”  \  :  ”V  •:  ,V*  .*•  ' 

Motor  HP: 

2.00 

HOAUHC: 

16.2 

HP  Effic: 

0.78 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

1,200 

COAUC: 

0.00068 

CFM-CLG: 

1,200 

HOAOHC: 

33.3 

%OA: 

10% 

HOAOH: 

53.5 

%Area: 

3% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

_ 

NSUCC: 

0.00249 

.w.ss  a&t£8Ut&o«iife 

REQUIRED  PRESENT 

DDCCHC: 

0.000233 

j 

HR/YR 

iHR/YR 

j  DDCCC: 

0.000616 

CLG  HRS  ON 

840; 

3,360 

NSC: 

36600 

HTG  HRS  ON 

1,344 

5,376 

DDCH: 

30100 

H/C  HRS  ON 

2,190; 

8,760 

OPT: 

305 

!  CHWR: 

17.5 

CLG  HRS  SAVED 

2,520 

CNWR: 

0 

HTG  HRS  SAVED 

4,032 

OAR: 

5.67 

C/H  HRS  SAVED 

6,570 

G-2181 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  , 6.Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7920 

BUILDING  NAME:  VEH  MNT  SHOP  DS 

'  EilfGY  CALCULATION  SUMMARY 

System  Type: 

115 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

Ahu-i  j 

KgiaiNdTioif^aiftii 

kWh/yr  MBtu/yr 

MH/yr 

Schedule  ST/SPj 

! - — - — - 1 - 

o.oo! 

10,256.40 

12.77 

Opt  ST/SP 

0.00 

466.73; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

7,418.84 

39.66 

Sub  Total 

3.12 

18,141.98 

52.44 

Economizer 

0.00 

208.93 

0.00 

Ventilation/Recirculation 

0.00 

9.41 

0.59 

DDC  Control 

0.00 

612.32 

32.62 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

3.12 

18,972.63; 

85.65 

*  3.00 

33 


36 


Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


l  UMCS 
FUNCTN 
p  NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

. .;-\-COST7  V 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

$272.00 


$399.00 


G-2182 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7920  BUILDING  NAME:  VEH  MNT  SHOP  DS 

■  -  Building  UA:j  43,349  j  CONDITIONED  SOFT:;  124,553 

System  Type:]1 5 _ ___J 

■  System  Name:jsmall  Single  Zone  air  handling  unit _  ; 

System  Number:AHU-2  _  _ j 


^PmiOmi^INFORMAfl 

Catagory  Number:  jConstruction : 

“ '  7  BRICK  AND  CM U 


Weeks  of  Winter: 
Weeks  of  Summer: 


Use: 

BATTALION 


Occupancy  HRS:  Occupancy  Days: 

10700-1800  M-F;  SAT 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

•  0 

9 

7 

9 

7 

9 

~~~a 

REQ  STOP: 

0 

17 

17 

17 

15 

17  ; 

0 

INPUTS 

V  -■ •.•••••• 

Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

1,575 

CFM-CLG: 

1,575 

%OA: 

10% 

%Area: 

3% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON: 

840 

3,360, 

HTG  HRS  ON:’ 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032: 

C/H  HRS  SAVED: 

6,570 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

i  NSC: 

36600 

DDCH: 

30100 

i  OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2183 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 


susmi 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 


(System  Type:  15 

| 

jSystem  Name:  jSmall  Single  Zone  air  handling  unit 

I 

System  Number:  lAHU-2 

fe  EUNCT10h!  ^i{  t  kW/yr 

kWh/yr 

MBtu/yr 

MH/vr 

j  Schedule  ST/SP 

0.00 

10,319.72 

16.76 

Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

9,737.23 

39.66 

Sub  Total 

3.12 

20,523.68 

56.43 

Economizer 

0.00 

274.22 

0.00 

Ventilation/Recirculation 

0.00 

12.35 

0.78 

DDC  Control 

0.00 

803.68 

32.62 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

t  TOTAL  1 

3.12 

21,613,92) 

89.831 

’  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


:  UMCS; 
FUNCTN 
I'  NO. 


18 


27 

33 

36 


UMCS  APPLICATION 


DO  AO  jDI  AI 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback- AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


If;:  .<  •«: 

m 


TOTAL: 


1 


0 

0 


2 

1 


0 

0 


1 


3 

0 


3  0  6 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2184 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 


Building  UA:j 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

^349  CONDITIONED  SOFT: 


124,553 


System  Type:  15 

System  Name:|Small  Single  Zone  air  handling  unit 
System  Number:iAHU-3 


Catagory  Number:  Construction: 

7  BRICK  AND  CMl7 

Weeks  of  Winter: | 

Weeks  of  Summer: 


Use:  Occupancy  HRS:  Occupancy  Days: 

BATTALION  0700-1800  M-F;  SAT 


SUN:  MON: 


TUE:  WED:  THUR: 


PRES  START 


REQ  START:  0 

9 

7 

REQ  STOP:  0 

17 

17 

INPUTS 

—  - 

Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

1,200 

CFM-CLG: 

1,200 

%OA: 

10% 

%Area: 

3% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON:! 
HTG  HRS  ON: 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 


HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2185 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OFUMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7920 

BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 

jSystem  Type: 

|15  i 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

1AHU-3 

kW/vr  i 

kWh/vr 

MBtii/yr 

MH/vr 

Schedule  ST/SP 

o.ooi 

10,256.40 

12.77 

Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

7,418.84 

39.66 

Sub  Total 

3.12 

18,141.98 

52.44 

Economizer 

0.00 

208.93 

o.oo: 

Ventilation/Recirculation 

0.00 

9.41 

0.59 

DDC  Control 

0.00 

612.32 

32.62 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

t  TOTAL 

3,12 

18,972.63; 

85.65 

3.00 

[  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


rUMCS' 

FUNCTN 

NO. 

UMCS  APPLICATION  -l; 

DO 

POINTS 

AO 

POINTS 

pi 

POINTS 

AI  -7  ‘ 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

rv  TOTAL* 

.7:  i 

■  7>';:\: 

0 

6 

$2,116.00 

EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 

Building  UA:| 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

43,349  !  CONDITIONED  SQFT:;  124,553 


System  Type:jl5 


System  Name:|Small  Single  Zone  air  handling  unit 


System  Number:AHU-4 


rr:-  v. 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

0700-1800 

|M-F;  SAT 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERA1 

TNG  $< 

1HEDUL 

£ 

WED: 

THUR: 

SAT: 

SUN: 

MON: 

TUE: 

FRI: 

PRES  START:  I 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  ” 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  ^ 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP:  [ 

0 

17 

~Y7 

15 

17 

0 

INPUTS 

i: 

CONSTANTS 

Motor  HP: 

2.00 

HOAUHC: 

16.2 

HP  Effic: 

0.78 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

1,200 

COAUC: 

0.00068 

CFM-CLG: 

1,200 

HOAOHC: 

33.3 

%OA: 

10% 

HOAOH: 

53.5 

%Area: 

3% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

HOURS  CALCULATIONS 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

IREOUIRED  PRESENT 

HR/YR 

HRfYR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

840 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,344 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,190 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,520 

CNWR: 

0 

HTG  HRS  SAVED: 

4,032: 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,570 

G-2187 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


"  ,  1  y'y:.  ■ 

;  umcs 

FUNCTN 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

■'^■-■■cosrr'  - 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

i 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

<*<:*:  . . 

- . 

I;.,/;; ;/ 

TOTAL: 

'-I 

o 

6 

$2,116.00 

G-2188 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 

BUILDING  NAME: 

VEH  MNT  SHOP  DS 

Building  UA:| 

43,349  1  ' 

CONDITIONED  SQFT:; 

124,553 

!  i  iv '  ;  .  ; ^ % .. ..  ■ .l. 

System  Type:  15 

System  Name:|Smali  Single  Zone  air  handling  unit 

System  Number:lAHU-5 

j 

r'=-  . v  %  ' 

Catagory  Number:  iConstruction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU  jBATTALION 

10700-1800 

M-F;  SAT 

Weeks  of  Winter:  32; 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7  ' 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

Inputs;' 

CONSTANTS 

Motor  HP: 

2.00 

HOAUHC: 

16.2 

HP  Effic: 

0.78 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

1,200 

COAUC: 

0.00068 

CFM-CLG: 

1,200 

HOAOHC: 

33.3 

%OA: 

10% 

HOAOH: 

53.5 

%Area: 

3% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

.. 

jig;;;: 

NSUCHC: 

0.000941 

HQUTO-CALCBiiM»P.m»^m 

NSUCC: 

0.00249 

REQUIRED  PRESENT  ! 

DDCCHC: 

0.000233 

iHR/YR 

HR/YR 

1 

DDCCC: 

0.000616 

CLG  HRS  ON: 

840 

3,360; 

NSC: 

36600 

HTG  HRS  ON: 

1,344 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,190 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,520 

CNWR: 

0 

HTG  HRS  SAVED: 

4,032; 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,570 

G-2189 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7920 

System  Type: 
ISystem  Name: 
jSystem  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

iN^OY  CALCULATION  SUMMARY 


ISmall  Single  Zone  air  handling  unit 
AHU-5  — 


1406-001 

16-Sep-95 

JM/AJN/AMS 


kW/yr 


kwh/yr 


MBtu/vr 


MH/yr 


Schedule  ST/SP 

_ Opt  ST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_  and  Safety  Alarms 

TOTAL  I 


0.00 

10,256.40 

1 2.77: 

0.00 

466.73 

0.00 

0.00 

0.00 

0.00 

3.12 

0.00 

0.00 

0.00 

7,418.84 

39.66 

3.12 

18,141.98 

52.44 

0.00 

208.93 

0.00 

0.00 

9.41 

0.59 

0.00 

612.32 

32.62 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

18,972.63 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


;  UMCS 
iFUNCTN ' 
I  NO. 


UMCS  APPLICATION 

Scheduled  starVstop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2190 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0; 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

l  17:  j 

17 

17 

15 

17 

0 

inputs  constants 


Motor  HP: 

2.00 

HOAUHC: 

16.2 

HP  Effic: 

0.78 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

1,200 

COAUC: 

0.00068 

CFM-CLG: 

1,200 

HOAOHC: 

33.3 

%OA: 

10% 

HOAOH: 

53.5 

%Area: 

3% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

IiourCcalCuLSIon 

IS 

NSUCC: 

0.00249 

REC 

IUIRED  PRESENT 

DDCCHC: 

0.000233 

HR/YR  HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

840:  3.360 

NSC: 

36600 

HTG  HRS  ON:; 

1,344;  5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,19(7  8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED:; 

2,520 

CNWR: 

0 

HTG  HRS  SAVED: 

4,032 

OAR: 

5.67 

C/H  HRS  SAVED:;  6,570 


G-2191 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


BLDG:  7920 

BUILDING  NAME:  VEH  MNT  SHOP  DS 

£  ENERGY  CALCULATION  SUMMARY 

™  y;S'-:g 

System  Type: 

ji5  “  ; 

System  Name: 

Small  Single  Zone  air  handling  unit 

|System  Number: 

[AHU-6 

HR 

"t- 

:FUNCTIONlf!g^#i 

MBtu/yr 

MH/yr 

\ - 

Schedule  ST ISP 

0.00 

10,256.40 

12.77 

Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

1 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

7,418.84 

39.66 

Sub  Total  3.12  18,141^98  52.44 


Economizer _ 0.00  208.93  0.00 

Ventilation/Recirculation  0.00  ~~~~  _  94^  q.59 

DDC  Control _ 0.00  612.32  32.62 

_  HW  OA  Reset _  0.00  ~~O00  ooo 

Chilled  Water  Reset  0  00  o.OO  ”  q.OO 

Condenser  Water  Reset  0.00  o.OO  o.OO 

Chiller  Demand  Limit  0.00  ~ ~  0  00  o.OO 

Remote  Monitoring, 

Maintenance,  Run  Time, 


and  Safety  Alarms 


TOTAL 

3.12 

18,972.63 

85.65 

3.00 

EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


1  , , 

UMCS 
JFUNCTN 
|  NO. 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

■  COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

1 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

TOTAL:  1  3  0  6  $2,116.00 


G-2192 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7920  BUILDING  NAME:  VEH  MNT  SHOP  DS 

I _ Building  UA:; _ 43,349  CONDITIONED  SOFT:  124,553 


System  Type:|1 5 

System  Name:|Small  Single  Zone  air  handling  unit 
System  Number:  AHU-7 


CONDITIONED  SOFT:; 


'Catagory  Number:  iConstruction: 

;  7BRICK  AND  CMU 

Weeks  of  Winter: 

Weeks  of  Summer: 


jUse: 

BATTAUON 


SUN:  MON:  TUE:  WED:  THUR: 


PRES  START:  _ 0 

PRES  STOP:  24 

REQ  START:  0 

REQ  STOP:  0 

INPUTS . 

Motor  HP: 

_ HP  Effic: 

Load  Factor: 
CFM-HTG: 

“cfm-clgT 
_ %oaT 

%Area: 

CHILLER  CAP  (TONSyT 

kvwtonT 

BLR  C API NP U T  (BTU H )T 
BLR  CAPOUTPUT  (BTUH)T 


»  ivnv 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON 

840  3,360; 

HTG  HRS  ON 

1,344  5,376 

H/C  HRS  ON 

2,190  8,760 

CLG  HRS  SAVED 

2,520 

HTG  HRS  SAVED 

4,032 

C/H  HRS  SAVED 

6,570 

Occupancy  HRS: 

Occupancy  Days: 

0700-1800 

M-F;  SAT 

FRI: 

SAT: 

0 

0 

24: 

24 

9 

0 

17 

0 

CONS 

HANTS 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2193 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


:  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


s  UMCS 
{FUNCTN 
i:  NO. 

rn  •  ■  ■■■■■ 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

/Joints:;' 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

i 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

I 

TOTAT  » 
1U1AL. 

1 

/  -  3 

0 

6 

$2,116.00 

G-2194 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

1  DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2195 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 

BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 

ISystem  Type: 

116 

System  Name: 

iHeating  and  Ventilating  Unit 

[System  Number: 

jHV-1 

kW/yr 


kWh /vr 


MBtu/yr 


MH/yr 


Schedule  ST/SP;  0.00 

9,137.84 

0.00 

Opt  ST/SP  0.00 

691.23; 

0.00 

Duty  Cycle  0.00 

0.00 

0.00 

Demand  Limit  0.00 

0.00 

0.00 

Night  Setback  0  00 

0.00 

102.20 

Sub  Total  0.00 

9,829.07 

102.20 

Economizer  0.00 

0.00 

0.00 

Ventilation/Recirculation  0.00 

0.00 

0.00 

DDC  Control  0.00 

0.00 

44.00 

HWOA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

1=  :/  TOTAL  0  00! 

9,829.07 

146.19 

V  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

: . /  ■' :,.v 

UMCS 

FUNCTN  UMCS  APPLICATION 

NO.  :  '  ■ 

bo 

POINTS 

AO 

POINTS 

‘  DI  V'V: 

POINTS 

POINTS 

COST 

18  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

i 

0 

0 

i 

$348.00 

30  Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

j  '  TOTAL: 

1 

2  ■ 

0 

4 

$1,433.00 

G-2196 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

43,349  CONDITIONED  SOFT: 


124,553 


System  Type:j16 _ 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:HV-2  _ 


Category  Number:  Construction 


13  METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


Occupancy  HRS:  Occupancy  Days: 

0700-1800  M-F 


Weeks  of  Winter: 
Weeks  of  Summer: 


SYSTEM  OPERATING  SCHEDULf 

SUN:  MON: 


TUE:  WED:  THUR: 


PRES  START: 

“*0 

0 

o  ; 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

~0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

17 

17  , 

17 

15 

17 

"  0 

INPUTS 


CONSTANTS 


Motor  HP 

3.00 

HP  Effic 

0.79 

Load  Factor 

0.80 

CFM-HTG 

5,000 

CFM-CLG 

0 

%GA 

100% 

%Area 

3% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

840| 

3,360 

HTG  HRS  ON: 

1,344: 

5,376 

H/C  HRS  ON: 

2,190; 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032; 

C/H  HRS  SAVED: 

6,570 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

i  ;  -  ■  - 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2197 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE- 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


_ _ . BUILDING  NAME:  VEH  MNT SHOP DS 

ENERGY  CALCULATION  SUMMARY 


and  Safety  Alarms 


TOTAL 


0.00 


9,829.07 


146.19 


■System  Type:  [16 

System  Name:  Heating  and  Ventilating  Unit 

System  Number:  HV-2 

. . 

tir. . 'BfiftfgfflfaijS  ivli 

ASlfUSH 

mm 

MBtu/vr 

MH/yr 

Schedule  ST/S P 

| - - - - - - - 1 - 

0.00 

9,137.84 

0.00 

Opt  ST/SP 

0.00 

691.23 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

102.20 

Sub  Total 

0.00 

9,829.07 

102.20 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

44.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring,  - - - - — 

3.00 


rumcsp 
FUNCTN 
t  NO.  ' 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO 

POINTS 


AOIgp 

POINTS 


:  di 

POINTS 


AI  p 
POINTS 


COST 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


12  0 


G-2198 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  ! 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

;  9 

7 

9 

0 

REQ  STOP: 

’^0 

17  7 

17 

17 

15 

17 

0 

INPUTS . 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

5,000 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

3% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HR/YR  HR/YR 


CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

6 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

|  NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

^  NSC: 

94300 

1  DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67" 

G-2799 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  7920 

KIOSKS! 

BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

116 

System  Name: 

Heating  and  Ventilating  Unit 

|System  Number: 

jHV-3  | 

mm 


kWh/yr 


MBtu/vr 


MH/vr 


Schedule  ST/SP| 

0.00 

9,137.84 

0.00 

Opt  ST/S  Pi 

0.00 

691.23 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

102.20 

Sub  Total 

0.00 

9,829.07 

102.20 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

44.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

V  TOTAL  :  ■ '  | 

0.00 

9,829.07! 

146.19  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


If  UMCS 
FUNCTN 
¥  NO. 


.’/Vf.ri' 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

was? arj r  'T* T '  .  ” 


POINTS  POINTS  POINTS  POINTS 


TOTAL: 


COST 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-2200 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 


BUILDING  NAME:  VEH  MNT  SHOP  DS 


Building  UA: 


43,349 


CONDITIONED  SOFT: 


124,553 


§YTEM  INFORMATION 


System  Type: |16 


System  Name:;Heating  and  Ventilating  Unit 


System  Number:  HV-4 


EfPIWBBBILPINgW^RMiMg 

Catagory  Number: 

Construction:  Use: 

Occupancy  HRS:  Occupancy  Days: 

13 

METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

0700-1800  M-F 

Weeks  of  Winter:  32; 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 

ISISPR:--: 

THUR: 

FRI: 

SUN: 

MON: 

TUE: 

WED: 

PRES  START: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  ' 

24 

REQ  START: 

0 

_ 9 

7 

9 

7 

9 

REQ  STOP: 

0 

"  ’_17  ” 

17 

17 

15 

17 

INPUTS 

CONSTANTS 

\  {sV  *"•  * :  : 

.  . 

'  •  v-‘*  >/*  ••  <  :•••  •  ’  :  •  • 

Motor  HP: 

2.00 

HOAUHC: 

0 

HP  Effic: 

0.78 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

5,000 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

3% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

'  'svyrv' 

NSUCHC: 

0.000105 

iHOURS  CALCULATIONS 

-V 

NSUCC: 

0.000278 

VS.W.J.  .  '&  «  it:!*- ‘*>..iv. 

REQUIRED  PRESENT  ! 

DDCCHC: 

0.000161 

iHR/YR 

HR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON: 

840 

3,360 

NSC: 

94300 

HTG  HRS  ON: 

1,344' 

5,376; 

DDCH: 

40600 

H/C  HRS  ON: 

2,190 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,520 

CNWR: 

o 

HTG  HRS  SAVED: 

4,032 

u 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,570 

G-2201 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 

BUILDING  NAME:  VEH  MNT  SHOP  DS 

"  energy  calculation  summary 

System  Type: 

I16 

ISystem  Name: 

IHeating  and  Ventilating  Unit  \ 

System  Number: 

(HV-4  ! 

kW/yr 

s  .. 

kWh/yr 

MBtu/vr  MH/vr 

Schedule  ST/SP 

0.00' 

6,169.99 

0.00 

Opt  ST/SP 

o.oo; 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

102.20 

Sub  Total 

0.00 

6,636.72 

102.20 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

44.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  L 


6,636.72 


UMCS 

FUNCTN 

NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

-  TOTAL: 


COST 


$348.00 

$813.00 

$272.00 

$1,433.00 


G-2202 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7920 


BUILDING  NAME:  VEH  MNT  SHOP  DS 


Building  UA:| 


43,349 


CONDITIONED  SOFT: 


124,553 


System  Type:!16  _ 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:  HV-5  _ 


'JZLy 


_____  •&«*  sassffias s®® 

lYPICAt-BOlLblNG  INFQRMATIO  N  _  __  _  _  _____  __  _ 

iCatagory  Number:  Construction:  Use:  Occupancy  HRS: _ Occupancy  Days: 

f  13|METAL  PANEL  ANDCMU  VEH  MAINT  SHOP  “  0700-1800  M-F  _ 

Weeks  of  Winter:  ^ _  32 

Weeks  of  Summer:  20 


y  ■■■  ^  ■■ : i 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9  ’ 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS  . 

Motor  HP: 
HP  EfficT 
Load  Factor: 

r  cfm-htg7 

CFM-CLG: 

“  %OA: 

%Area: 

CHILLER  CAP  (TONS)? 
“  “  KW-TON: 

BLR  CAP  INPUT  (BTUH): 
r  BLR  CAPOUTPUT  (BTUH): 


CONSTANTS 


REQUIRED 

HR/YR 


CLG  HRS  ON: 

840 

HTG  HRS  ON: 

1,344 

H/C  HRS  ON: 

2,190; 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

$%: : .  .l *  'V  % 

PRESENT 

HR/YR 

3~360| 
’  5,376 

1  8,760 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

:  305 

CHWR 

:  17.5 

CNWR 

:  0 

OAR 

:  5.67 

G-2203 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

|16  . 

System  Name: 

[Heating  and  Ventilating  Unit 

jSystem  Number: 

IHV-5 

kW/vr 


kWh/vr 


MBtu/vr 


MH/vr 


Schedule  ST/SP  0.00 

6,169.99 

0.00 

i  Opt  ST/SP  0.00 

466.73 

0.00 

Duty  Cycle  0.00 

0.00 

0.00 

Demand  Limit  0.00 

0.00 

0.00 

Night  Setback  0  00 

0.00 

102.20 

Sub  Total  0.00 

6,636.72 

102.20 

Economizer  0.00 

0.00 

0.00 

Ventilation/Recirculation  0.00 

0.00 

0.00 

DDC  Control  0.00 

0.00 

44.00 

HW  OA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0  00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  :■  '  T::  '  '  o.oo 

6,636.72; 

146.19 

v  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

. . 

UMCS .  -  '  “  ‘  "  ‘  ' 

IFUNCTN  UMCS  APPLICATION 

NO. 

,  DO, 
POINTS 

-AO'-" 

POINTS 

POINTS 

,ai.  ; 

POINTS 

••  4  ..COST*** 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

30  Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

[::?-■  TOTAL: 

1 

2 

0 

$1,433.00 

G-2204 


ISSK^TTT^:;;  ™TrT”’:  constants 


Motor  HP 

7.50 

HOAUHC: 

0 

HP  Effic 

0.83 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

20,250 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

100% 

HOAOH: 

0 

%Area 

3% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

'  0 

COAOC: 

0 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

HOURSCALCULATIO 

NS 

NSUCC: 

DDCCHC: 

DDCCC: 

0 

0.0000199 

0.0000526 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

840  3,360 

NSC: 

0 

HTG  HRS  ON: 

1 ,344  5,376 

DDCH: 

64800 

H/C  HRS  ON: 

2,190  8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,520 

CNWR: 

0 

HTG  HRS  SAVED: 

4,032 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,570 

G-2205 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG: 7920 

!  .  .  ; 

jSystem  Type: 
[system  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 


16  ~ 

Heating  and  Ventilating  Unit 
MALM 


1406-001 

16-Sep-95 

JM/AJN/AMS 


kW/yr 


kWh/vr 


MBtu/yr 


MH/vr 


Schedule  ST  ISP 

o.oo; 

21,717.49 

0.00 

Opt  ST/S P 

0.00 

1,642.82 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

23,360.30 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

70.23 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL 

0.00 

23,360.30 

70.23 

3.00 

I  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

I  UMCS  '  ?? ^ 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  A 

NO.  POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


; 


TOTAL: 


COST 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-2206 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920  BUILDING  NAME:  VEH  MNT  SHOP  DS 


Building  UA:  43,349;  j  CONDITIONED  SOFT:  _  124,553, 


ttMtiEWQilfe  INFOR®ffON  • 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

14;METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

|0700-1800  M-F 

Weeks  of  Winter: !  32 

Weeks  of  Summer:  20 


SYSTEM  OPERA] 

~JNG  SC 

JHEDUI 

.  •  •• 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  [ 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  L 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

_ 7 

9 

7 

9 

0 

REQ  STOP:  [ 

0 

17 

17 

_ 17 

15 

17 

0 

INPUTS 


Motor  HP: 
HP  Effic: 
Load  Factor: 
cfm-htgT 
cfwlclgT 

%OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


10.00 

^0^86 

“"080 

19,625. 

0 

“100% 

3% 

0 

add 

0 

^d 


WoiiRSlALCllAflONS 

v",  * s  ^ 

SstoL-  JiL.  ' 5'  SS  P&i 

i. 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON:j 

1,344 

5,376: 

H/C  HRS  ON: 

2,190; 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2207 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG: 


7920 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

16 

i 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

iMAU-2 

Schedule  ST/SPj 

_ _  Opt  ST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset” 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  . “T 


Worn 


MBtu/yr 

6.00 

28.045.43j 

0.00, 

0.00 

2,121 .49 

0.00 

0.00 

0.00 

o.oo; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

30,166.92 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

70.23 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

MH/yr 


30,166.92 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
JFUNCTN 
I  NO. 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$813.00 

$272.00 


TOTAL: 


$1,433.00 


G-2208 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7920  BUILDING  NAME: 

VEH  MNT  SHOP  DS 

Building  UA:  43,349 

CONDITIONED  SOFT: 

124,553 

-  at  ••• . 

jjSVTEM  INFORMATION  :ia ; 

•  -  :  •„  ,-v  : 

.■  V  . ■  :  £  :  ::  •  .  .  , 

System  Type:  16 

System  Name:'Heating  and  Ventilating  Unit 

System  Number:  MAU-3 

StP^  im'iW^FSRMATION  '  ' 

•  “ .  w x  x_:  '  ^Ti  fx&t TV.  :  Si  x  :  x  "*  '  '  i  ' 

'  '7  '  :  ' 

,  '  """  ' 

; .  '  J .  '  '  _  . s ' ", ■  V.  v 

•Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

14'METAL  PANEL  AND  CMU  VEHMAINTSHOP 

,0700-1800 

;M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


System  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  L 

24 

24 

REQ  START: 

0 

9 

_ 7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

15 

17;  : 

0 

INPUTS 

Motor  HP: 

7.50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

20,900 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

3% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

REQUIRED  PRESENT 

iHR/YR 

HR/YR 

CLG  HRS  ON: 

840  3.360 

HTG  HRS  ON: 

1 ,344  5.376: 

s  H/C  HRS  ON: 

2,190  8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 

‘7  *  : 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

o" 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

]  DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

1  DDCH: 

64800 

OPT: 

305 

!  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATEJ 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 


jSystem  Type: 

ii6  '  ; 

System  Name: 

Heating  and  Ventilating  Unit 

jSystem  Number: 

MAU-3  ■ 

ruMcsS 

FUNCTN 

K-  ncLx 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION 


DO 

POINTS 


-v  AO 
POINTS 


POINTS 


AI 

POINTS 


18 


30 

33 


1 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

TOTAL: 


1 


0 

0 


0 


0 

0 


1 


3 

0 


i  function  T 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

21,717.49 

0.00 

Opt  ST/SP 

0.00 

1,642.82 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

i - — - 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

23,360.30 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

70.23 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

I  TOTAL 

0.00 

23,360.30; 

70.23) 

3.00 

COST 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2210 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7920  BUILDING  NAME:  VEH  MNT  SHOP  DS 


i  Building  UA:| 

43,349 

| 

CONDITIONED  SOFT: 

124,553 

pYTEM  INTORMATJOfcJ** 

^  ^  -  K'"'' 

System  Type: |1 6 

System  Name:|Heating  and  Ventilating  Unit 

System  Number:|MAU-4 

SYpicalbuildinGinformat 

ION 

•  ' •  <;■ ^ 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

14  METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

10700-1800 

!M-F 

|  Weeks  of  Winters 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDU 

tM  ■■■■';  U 

-  ••  -- 

SUN:  MON: 

TUE:  WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0  0 

0  0 

0 

0  0 

PRES  STOP:  24  24 

24  24 

24 

24  24 

REQ  START:  0  9 

7  9 

7  i 

9  0 

REQ  STOP:  0  17 

_ 17  _ 17 

15  : 

17  0 

INPUTS 

CONSTANTS 

Motor  HP: 

5.00 

HOAUHC 

0 

HP  Effic: 

0.82 

HOAUH 

0 

Load  Factor: 

0.80 

COAUHC 

0 

CFM-HTG: 

20,900 

COAUC 

0 

CFM-CLG: 

0 

HOAOHC 

0 

%OA: 

100% 

HOAOH 

0 

%Area: 

3% 

COAOHC 

6 

CHILLER  CAP  (TONS): 

0 

COAOC 

0 

KW-TON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

idOIs^Eeu^ 

V" 

NSUCC 

0 

REQUIRED 

!hr/yr 

PRESENT 

DDCCHC 

0.0000199 

HR/YR 

DDCCC 

0.0000526 

CLG  HRS  ON:  840 

3,360 

NSC 

0 

HTGHRSON:  1,344 

5,376 

DDCH 

64800 

H/C  HRS  ON:  2,190 

8,760 

OPT 

305 

CHWR 

17.5 

CLG  HRS  SAVED:  2,520 

CNWR 

0 

HTG  HRS  SAVED:  4,032 

OAR 

5.67 

C/H  HRS  SAVED:  6,570 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 


iHeating  and  Ventilating  Unit 
~MAU-4 


MBtu/vr 


MH/vr 


Schedule  ST/SP 

0.00 

14,744.47 

0.00 

Opt  ST/SP 

0.00 

1,115.34 

0.00; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

15,859.81 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

70.23 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

0.00 

1 5,859.81  j 

70.23 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN | 

I- ;  ikx  'up\ 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 

$348.00 

$813.00 

$272.00 

$1,433.00 


G-2212 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 


BUILDING  NAME:  VEH  MNT  SHOP  DS 


Building  UA: 


43,349 


CONDITIONED  SOFT: 


124,553 


TT- . ~  '  " 

■3.V- s  : 

System  Type:|16 

System  Name:  Heating  and  Ventilating  Unit 

System  Number:  MAU-5 

^picaI?buii1)in^nf6rmati6n  ■  •  y  *  “ 

Catagory  Number:  (Construction:  Use: 

Occupancy  HRS:  Occupancy  Days: 

14METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

]0700-1 800  M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SYSTEM  OPERATING  SCHEDULE 

"'MONr ~  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0 

0 

‘”o 

0 

0 

0 

PRES  STOP:  I 

24 

24 

24 

24 

24 

24! 

24 

REQ  START: 

0 

9 

7 

_ 9 

7  _ 

9  _ 

0 

REQ  STOP: 

0  i 

17 

“  1 7 

17 

15 

17 

0 

INPUTS 

Motor  HP:  7.50 


HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

20,900 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

3% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

o" 

pOURS  CALCULATION 

s 

1...  . ■  .--v  ^  . 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON:| 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

j  NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

j  DDCCC: 

0.0000526" 

NSC: 

0 

:  ”  DDCH: 

64800 

OPT: 

... . 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2213 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

BLDG:  7920 

BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

:16 

jSystem  Name: 

IHeating  and  Ventilating  Unit 

jSystem  Number: 

|MAU-5 

r--  BMCTm  ^A  kWtfr- 

mm 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

21,717.49 

0.00 

Opt  ST/SP 

0.00 

1,642.82 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

23,360.30 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

o.oo' 

0.00 

DDC  Control 

0.00 

0.00 

70.23 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

In  TOTAL  |  .  . 

0.00; 

23,360.30! 

70.23 

3.00 

F  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

:  umcs  . ;  ^  . ^:V" : 

FUNCTN  UMCS  APPLICATION  DO  AO  D1  AI  COST 

g  POINTS  POINTS  POINTS  POINTS 

18  Scheduled  start/stop  control  -  AH U;  10  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0  10  3  $813.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 


TOTAL: 


0  4  $1,433.00 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 


BUILDING  NAME:  VEH  MNT  SHOP  DS 


Building  UA:; 


43,349 


CONDITIONED  SOFT: 


124,653 


System  Type:!l6 


&?*><  1  -  j  \ _ r-  "  > 


System  Name:;Heating  and  Ventilating  Unit 
System  Number:  MAU-6 


ffpiiCAEiUiLDiNGINFC 

JRMATiON 

w 

'V‘  s  ^  ! 

;  :  "  <  -  ™  ' 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

14  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

>.  • 1  > 

•  ••  :  -v; 

i17TZ:*r~.  -  ■' 

.  • 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  24 

24 

24 

“~~^24 

24 

24 

24 

REQ  START:  0 

9 

7 

9 

7 

9 

0 

REQ  STOP:  0 

17 

17 

ITT  i7 

15 

17 

0 

INPUTS 

CONSTANTS 

Motor  HP: 

5.00 

HOAUHC: 

0 

HP  Effic: 

0.82 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

14,500 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

3% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

ftoORS  CALCULATIONS 

VI/.:'  ^ 

NSUCC: 

0 

DDCCHC: 

0.0000199 

REQUIRED  PRESENT 

HR/YR 

iHR/YR 

DDCCC: 

0.0000526 

CLG  HRS  ON: 

840 

3,360 

NSC: 

0 

HTG  HRS  ON: 

1 ,344 

5,376 

DDCH: 

64800 

H/C  HRS  ON: 

2,190 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,520 

CNWR: 

0 

HTG  HRS  SAVED: 

4,032; 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,570 

G-2215 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 


System  Type: 
System  Name: 
System  Number: 


Heating  and  Ventilating  Unit 
jMAU-6  ~  “ 


EWh/yr 


MBtu/yr 


MH/vr 


opt  st/s p: 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

15,859.81 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

_ £j_ 

0.00 

0.00 

70.23 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

i  TOTAL  '  ■  ■  : 

0.00 

15,859.81] 

70.23 

3.00 

UMCS 

FUNCTN 

I.  No;r/':l 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  A 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

TOTAL: 


COST 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-2216 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7920  BUILDING  NAME:  VEH  MNT  SHOP  DS 

I  Buildinq  UA:  43,349  CONDITIONED  SOFT:  124,553 


Category  Number:  Construction:  Use:  Occupancy  HRS:  Occupancy  Days: 

13  METAL  PANEL  AND  CMU  VEfTmAINT  SHOP  0700-1800  M-F 


1406-001 

16-Sep-95 

JM/AJN/AMS 


Weeks  of  Winter:  32; 

Weeks  of  Summer:  20 


PRES  START: 

0 

0 

0 

PRES  STOP: 

24  : 

24 

24 

REQ  START: 

o  r 

9 

7 

REQ  STOP:  ~ 

o  : 

17 

17 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0 

24 

24 

24 

CM 

_ 9 

::::i  z 

9 

0 

17 

15 

17  . 

0 

0.00 

ddo~ 

080 

J3 

“o 

h% 

"8% 

0 

dod 

o 

~o 


Hours  calculations 


REQUIRED  PRESENT 

1 

HR/YR  HR/YR 

CLG  HRS  ON 

840  3,360 

HTG  HRS  ON 

1 ,344;  5,376 

H/C  HRS  ON 

2,190  8,760 

CLG  HRS  SAVED 

2,520 

HTG  HRS  SAVED 

4,032 

C/H  HRS  SAVED 

6,570 

Motor  HP: 
HP  Efficy 
Load  Factor: 
CFM-HTG: 
CFM-CLCd 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
~BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

i 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

_ _ _ _ _ _ _ _ i _ 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2217 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7920 

BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

|20 

jSystem  Name: 

jlnfrared  Radiant  Heaters 

ISystem  Number: 

RAD-1 

li/^FUNCTKJNfl^fc^ 

Schedule  ST/SP 

0.00 

mm 

.00 

MitH/yr 

0.00 

MH/vr 

Opt  ST/SP 

0.00 

0.00 

0.00! 

Duty  Cycle 

0.00 

0.00 

o.oo: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

310.67 

Sub  Total 

0.00 

0.00 

310.67 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

1 

i  TOTAL  |  * 

0.00 

o.oo; 

310.67! 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  ’’  ’  ■  "  ” 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

|  no.  V’ ■ ,  : points  points  points  points  ' 

20  Scheduled  start/stop  control  -  1  0  1  2  $1,213.00 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


TOTAL:  1  0  1  2  $1,213.00 


G-2218 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7920 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

L349  CONDITIONED  SOFT: 


124,553 


System  Type:  20 

System  Name:  Infrared  Radiant  Heaters 
System  Number:  RAD-2 


Catagory  Number:  (Construction:  Use: 

13  METAL  PANELAND  CMU  VEH  MAI  NT  SHOP 


(Occupancy  HRS: 
10700-1 800 


Occupancy  Days: 
M-F  “ ~ 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

."-Si4- 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0  _ 

_ g 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

Zj_  Z 

9 

0 

REQ  STOP: 

0 

17 

~17 

17 

15 

17 

0 

INPUTS 


CONSTANTS 


Motor  HP: 

0.00 

HOAUHC: 

0 

HP  Effic: 

0.00 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

8% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

6.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHO: 

0 

NSUCHC: 

0.000105 

Hours  CAi-CUumdh 

IS 

NSUCC: 

0.000278 

S5SZ  ~  ■ ~  •£  :i{'  5LsX 

REC 

HJIRED  PRESENT 

DDCCHC: 

0.000161 

IHR/YR  HR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON: 

840  3,360 

NSC: 

94300 

HTG  HRS  ON: 

1,344  5,376 

DDCH: 

40600 

H/C  HRS  ON: 

2,190;  8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,520, 

CNWR: 

0 

HTG  HRS  SAVED: 

4,032 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,570 

G-2219 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7920 


ii  .  '  ■ 


System  Type: 
System  Name: 
ISystem  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 

|20  , 

Infrared  Radiant  Heaters 

1RAD-2  • 


Vv:  kW/yr 

If  kWh/yr 

i;: -  ' 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

00j 

0.00 

Opt  ST/SP 

o.oo: 

0.00 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

310.67 

Sub  Total 

0.00 

0.00 

310.67 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL  . 

0,00 

0.00; 

310.67; 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

■T  V  • 

UMCS  i 

p; ' ""  pt:  ;  ^  ‘ 

:  s  '  . :‘v'  7" " 

LFUNCTN }  V  UMCS  APPLICATION 

DO 

AO 

DI 

COST 

-NO. -  ■ 

-  ; _ _ 

POINTS  POINTS 

POINTS  POINTS 

20  Scheduled  start/stop  control  - 

i 

0 

1  2 

$1,213.00 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

TOTAL: 


$1,213.00 


G-2220 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 

1406-001 

16-Sep-95 

JM/AJN/AMS 

BLDG:  7920  BUILDING  NAME: 

VEH  MNT  SHOP  DS 

Building  UA:  43.349 

CONDITIONED  SOFT: 

124,553 

IfriynNFqRP^^ 

~  t"  -»«*'  -  "Y? 

' ; i 

■;  *7  * 

System  Type:  20 

1 

System  Name:  Infrared  Radiant  Heaters 

, 

System  Number:  RAD-3 

W^frss;,:  ’’aC  ~ 

H  TT  r\_ 

i'JSfcv.  "  Z,\:XLr\r 

Catagory  Number:  'Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

13  METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

0700-1800 

;m-f 

Weeks  of  Winter:  32 


Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 

WED: 

THUR: 

FRI: 

—  •--- 

^ . “**—“* " 

SUN: 

MON: 

TUE: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  l 

24 

24 

24 

24 

24 

24 

24; 

REQ  START: 

0 

9  _ 

7 

9 

7 

9 

0 

REQ  STOP:  " 

0 

17  ; 

17 

17 

15 

_ 17 

0 

INPUTS . 

;:V; 

CONSTANTS 

. 

Motor  HP: 

0.00 

HOAUHC: 

0 

HP  Effic: 

0.00 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

8% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

HOURS  CALCULATIONS 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

REQUIRED  PRESENT 

HR/YR 

iHR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON 

840 

3,360 

NSC: 

94300 

HTG  HRS  ON 

1,344; 

5,376 

DDCH: 

40600 

H/C  HRS  ON 

2,190 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED 

2,520 

CNWR: 

0 

HTG  HRS  SAVED 

4,032; 

OAR: 

5.67 

C/H  HRS  SAVED 

6,570 

G-2221 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


BLDG:  7920 

BUILDING  NAME:  VEH  MNT  SHOP  DS 

mwaStoudDau, 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

[20 

System  Name: 

llnfrared  Radiant  Heaters 

System  Number: 

j  RAD-3 

EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


s msmmm 

SiSsI  KW/yr  — '  i  S 

kWh/vr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

310.67 

Sub  Total 

0.00 

0.00 

310.67; 

Economizer 

0.00 

0  00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL 

0.00 

0.00 1 

310.67 

0.00 

UMCS 

FUNCTN 

!  :No.t> 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


.  DO  r?D:AO t  - 

POINTS  POINTS  POINTS  POINTS 


COST 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


0 


1 


$1,213.00 


TOTAL:  1  0 


2  $1,213.00 


G-2222 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7920 


Building  UA:j 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

f349l  CONDITIONED  SOFT: 


124,553 


System  Type:|20 _ 

System  Name:|lnfrared  Radiant  Heaters 
System  Number:|RAD-4  _ 


SYWCafilUlO^NGlNF^R 

Catagory  Number:  [Construction: 

{Use: 

Occupancy  HRS:  Occupancy  Days: 

!  1 3  METAL  PANEL  AND  CMU 

IVEH  MAINT  SHOP 

0700-1800  M-F 

Weeks  of  Winter:1 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9  ; 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

is 

17 

0 

INPUTS 

Motor  HP: 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area 

8% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT (BTUH) 

o" 

BLR  CAP  OUTPUT  (BTUH) 

0 

CONSTANTS 


REQUIRED 

HR/YR 


T&'l  V 

PRESENT 

HR/YR 


CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032^ 

C/H  HRS  SAVED: 

6,570 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

r  DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

6 

OAR: 

5.67 

G-2223 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


BLDG:  7920 


System  Type: 
■System  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 

120  ~~  . 

(Infrared  Radiant  Heaters  — — —  ■ 

RAD-4  “ 


1406-001 

16-Sep-95 

JM/AJN/AMS 


mm 


kWh/vr 


MBtu/vr 


Schedule  ST/SP 

0.00 

.00 

0.00 

„  j 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

o.oo; 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

310.67 

Sub  Total 

0.00 

0.00 

310.67 

Economizer 

0.00 

coo 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00; 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ! 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


|  UMCS 
FUNCTN 

I; '  Na*i: 


UMCS  APPLICATION 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$1,213.00 


TOTAL: 


$1,213.00 


G-2224 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7920 

BUILDING  NAME: 

VEH  MNT  SHOP  DS 

Building  UA: 

43,349! 

CONDITIONED  SOFT;:  124,553 

System  Type:20 

System  Namerjlnfrared  Radiant  Heaters 

System  Number:!RAD-5 

TYPICAL  BUILDING  IN 

ibRMAfTON 

Category  Number: ^Construction:  Use:  Occupancy  HRS:  Occupancy  Days: 


13;METAL  PANEL  AND  CMU  iVEH  MAINT  SHOP _ 0700-1800 _ M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 

SYSTEM  OPERATING  SCHEDULE 

MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0 

o  ; 

0 

0 

0 

0 

PRES  STOP:  [ 

24 

24  , 

24  ! 

24 

24 

24 

24 

REQ  START:  ^ 

0  : 

9 

7 

9 

7 

0 

REQ  STOP: 

0  r 

17  ■ 

17 

17 

15 

~17  ” 

0 

Inputs  constants 


Motor  HP: 

0.00 

HOAUHC: 

0 

HP  Effic: 

0.00 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

8% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

HOURS  CALCULATIONS 

NSUCC: 

0.000278 

REQUIRED  PRESENT 

DDCCHC: 

0.000161 

:HR/YR 

IHR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON: 

840  3,360f 

i _ 

NSC: 

94300 

HTG  HRS  ON: 

1,344;  5,376 

DDCH: 

40600 

H/C  HRS  ON: 

2,190  8,760 

OPT:| 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,520 

CNWR: 

0 

HTG  HRS  SAVED: 

4,032 

OAR: 

5.67 

!  C/H  HRS  SAVED: 

6,570' 

! - 

EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7920 

_  BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

120 

System  Name: 

Infrared  Radiant  Heaters 

System  Number: 

RAD-5  j 

1406-001 

16-Sep-95 

JM/AJN/AMS 


f  ,  kW/vr  i  ' 

kWh/vr 

MBtu/yr 

MH/yr 

Schedule  ST/SP| 

o.oo; 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

310.67 

Sub  Total 

0.00 

0.00 

310.67 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

i  TOTAL 

0.00 

0.00 

310.67 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN 
b:'  NO. 


. ; : .c  :v*i . •  ■'  ■; . :  :■■■ 

UMCS  APPLICATION 


DO  AO  DI 

POINTS  POINTS  POINTS 


AI 

POINTS 


20  Scheduled  start/stop  control  -  10  1  ~  2 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


COST 


$1,213.00 


TOTAL: 


0  1  2  $1,213.00 


G-2226 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7920 
| _ Building  UA:| 


BUILDING  NAME:  VEH  MNT  SHOP  DS 

43,349  CONDITIONED  SOFT: 


124,553 


w:; ' ~  •*  -  . 

j  System  Type:i21 

| 

System  Name:|HW  Unit  heater 

; 

System  Number:!UH-1 

j 

S^PIG^lS^UiirblNG8NFORi®tl6lSl';|,SC 

s  •  -  ,  .  ^  -  -  .  .  v,  ' 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 METAL  PANELAND  CMU 

|VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


|VSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0 

0  j 

0  : 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  “ 

0 

9  : 

7  : 

9 

7 

9 

0 

REQ  STOP:  ^ 

0 

17 

17; 

17 

15 

17 

0 

INPUTS 


j 

Motor  HP: 


5.00 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

20,240 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

18% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

TOiSCAEGULlfiONS 

REQUIRED  PRESENT 

HR/YR 

IHR/YR 

CLG  HRS  ON: 

840: 

3,360; 

HTG  HRS  ON: 

1,344 

i  . 

5,376; 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 

;r  ;  . 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC:i 

94300 

DDCH: 

40600 

OPT:; 

305 

CHWR: 

17.5 

CNWR:| 

0 

OAR: 

5.67 

G-2227 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 

EMC  NO: 

1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

DATE: 

16-Sep-95 

LOCATION:  FT.  RILEY,  KS 

PREPARED  BY: 

JM/AJN/AMS 

BLDG:  7920  BUILDING  NAME:  VEH  MNT  SHOP  DS 

ENERGY  CALCULATION  SUMMARY 


System  Type:  |21 

System  Name:  jHW  Unit  heater 

System  Number:  IUH-1 


BJNcriQfifcillvfe 

kW/vr 

kWh/yr 

MBtu/vr  MH/yr 

Schedule  ST/SPj 

0.00 

14,744.47 

0.00 

Opt  ST/SP 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

735.81 

Sub  Total 

0.00 

15,859.81 

735.81 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring,  0.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


20  Scheduled  start/stop  control  -  10  12  $1,213.00 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

TOTAL:  1  0  1  2  $1,213.00 


G-2228 


BUILDING  7940 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7940 


Building  UA:i 


System  Type:'15 

System  Name:'Small  Single  Zone  air  handling  unit 
System  Number:AHU-1 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

9,609  CONDITIONED  SQFT: 


TYPICAL  BUILDING  INFORMATIl 


>  i  inruniviA  i  lun 

'Category  Number:  Construction:  Use: 

13  METAL  PANEL  AND  CMtT  VEH  MAINT  SHOP 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


Occupancy  HRS: 

0700-1800 


Occupancy  Days: 
M-F  ~ 


SUN:  MON:  TUE:  WED:  THUR: 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


INPUTS  " 

Motor  HP 

L00 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

2,600 

CFM-CLG 

0 

%OA 

30% 

%Area 

7% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

.  ’  .A  -  1  . 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON:; 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

FRI:  SAT: 

0  0 

24  24 

9  0 

18  0 

CONSTANTS . "V'W . , 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

i 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

i 

OAR: 

5.67 

G-2229 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7940 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


iSystem  Type: 

15  i 

iSystem  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

^HU-1 

FUNCTION 


kW/vr 


kWh/vr 


MBtu/vr 


mm 


1  Schedule  ST/SP; 

0.00 

3,422.11 

0.00 

Opt  ST/SP! 

0.00 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

63.43 

Sub  Total 

0.00 

3,685.15 

63.43 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

27.31 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL  . 

0,00 

3,685.15 

90.74 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


6  UMCS 

;functn 

:  NO. 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2230 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7940 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 
1,609  CONDITIONED  SOFT: 


Building  UA:  9,609  CONDITIONED  SOFT: 

wrorayKtiDN 

System  Type:1 5 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:AHU-2 


Typical  building  information 

Catagory  Number:  Construction: 


13METAL  PANELAND  CMU  VEH  MAINT  SHOP 


Occupancy  HRS: 

0766-T800 


Occupancy  Days: 

"wTf 


Weeks  of  Winter: 

Weeks  of  Summer: 

SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

_ 24 

REQ  START: 

0 

9 

9 

9 

7, 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

0 

Inputs  "  T'T 

Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

1,800 

CFM-CLG 

0 

%OA 

30% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CONSTANTS 


w v;' , 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

880  3,360 

HTG  HRS  ON: 

1,408  5,376 

H/C  HRS  ON: 

2,294  8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

o 

HOAOHC 

0 

HOAOH 

o 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2231 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7940 

I1IS: 

jSystem  Type: 
[System  Name: 
jSystem  Number: 


_  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

15  ! 

jSmall  Single  Zone  air  handling  unit 

AHU-2  I 


m  EUNCMt»i®a8i 

Schedule  ST/SP; 

pW/yrM 

0.00 

kWh/yr 

1,794.02 

MBtu/vr  MH/yr 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

1  Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

45.31 

Sub  Total 

0.00 

1,931.91 

45.31 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

19.51 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

"'TOTAL . • . I 


1,931.91 


3.00 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


I  UMjES:Sf 
FUNCTN 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


-TOTAL: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2232 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7940  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Buildina  UA:  9.609'  CONDITIONED  SOFT:  22,405 


System  Type::15 


System  Name^Smat!  Single  Zone  air  handling  unit 

System  Number:AHU-3 

’Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 METAL  PANEL  AND  CMU  ;VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

_ 0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9  . 

9 

9 

7 

9 

. ~0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

~0 

INPUTS 

CONSTANTS 

Motor  HP:  0.50 

HOAUHC: 

0 

HP  Effic:  0.66 

HOAUH: 

0 

Load  Factor:  0.80 

COAUHC: 

0 

CFM-HTG:  1,800 

COAUC: 

0 

CFM-CLG:  0 

HOAOHC: 

0 

%OA:  30% 

HOAOH: 

0 

%Area:  5% 

COAOHC: 

0 

CHILLER  CAP  (TONS):  0 

COAOC: 

0 

KW-TON:  0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH):  6 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH):  0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

REQUIRED  PRESENT 

DDCCHC: 

0.000161 

HR/YR  iHR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON:  88a  3,360 

NSC: 

94300 

HTGHRSON:  1,408  5,376 

DDCH: 

40600 

H/C  HRS  ON:  2,294  8,760 

OPT:: 

305 

CLG  HRS  SAVED:  2,480 

HTG  HRS  SAVED:;  3,968; 

C/H  HRS  SAVED:  6,466 

CHWR: 

17.5 

CNWR:j 

0 

OAR: 

5.67 

G-2233 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


|LDG:  7940 

[System  Type: 

System  Name: 

[System  Number: 

ESSluScSoil 


.  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Snergy  calculation  summary 


jSmall  Single  Zone  air  handling  unit 

iAHU-3 


LW/yr 


kWh/vr 


MBtu/vr 


MH/vr 


Schedule  ST/SPj 

0.00 

1,794.02 

0.00 

Opt  SUSP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

45.31: 

Sub  Total 

0.00 

1,931.91 

45.31 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

19.51 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

'  TOTAL 

0.00 

1,931.91 1 

64.81 

'  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


,  umcs  ; 

iFUNCTN 


UMGS  APPLICATION 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

TOTAL: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2234 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7940 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


9,6091 


CONDITIONED  SOFT:! 


22,405: 


: "  -  i 


J  L 


System  Type: 


15 


System  Name:  Small  Single  Zone  air  handling  unit 


System  Number: AH U-4 


TYPICAL  BUILDING  INFORMATION 

:  v'  :  '■ 

iCatagory  Number:  Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

13 METAL  PANELAND  CMU 

VEH  MAINT  SHOP 

0700-1800  M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SYSTEM  OPERATING  SCHEDULE 

S«sW.,«r:  v;,  ~  -  -  -  ..  .  \  s'  •  .  s ..  .  . 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

_ 24 

REQ  START: 

!  o; 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

18  - 

18 

18 

15 

18 

_ 0 

INPUTS 


Motor  HP:  0.50 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,800 

CFM-CLG: 

0 

%OA: 

30% 

%Area: 

5% 

CHILLER  CAP  (TONS):  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

PourscalcuCat 

IONS 

gp. 

REQUIRED  PRESENT 

HR/YR  JHR/YR 

CLG  HRS  ON 

880| 

3,360 

HTG  HRS  ON 

1,408; 

5,376: 

H/C  HRS  ON 

2,294 

8,760 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

3^968i 

C/H  HRS  SAVED 

6,466 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2235 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7940 


Building  UA: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

9,609:  |  CONDITIONED^SQFT: 


System  Type:  15 

System  NamerSmall  Single  Zone  air  handling  unit 
System  Number:AHU-5 


TYPICAL  BUILDING  INFORMATION 

Catagory  Number:  Construction:  Use: 

13  METAL  PANEL  AND  CM U  VEH^AINT  SHOP_ 


Weeks  of  Winter: 
Weeks  of  Summer: 


Occupancy  HRS: 
0700-1800 


Occupancy  Days: 

"m^f” . 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

_ 0 

18 

18 

18 

15 

18 

0 

INPUTS 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTGr 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  <BTUH)T 
ITlRCAP  OUTPUT  (BTUH): 


CONSTANTS 


REQUIRED 

:HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

!  1,408  5,376 

H/C  HRS  ON 

|  2,294  8,760 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2237 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7940 


System  Type: 
System  Name: 
iSystem  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

115  : 

(Small  Single  Zone  air  handling  unit 
AHU-5 


kW/vr 


kWh/vr 


MBtu/vr 


MH/vr 


Schedule  ST/SP  0.00 

1,794.02 

0.00 

Opt  ST/SP  0.00 

137.90 

0.00 

Duty  Cycle  0.00 

0.00 

0.00 

Demand  Limit  0.00 

0.00 

0.00 

Night  Setback  0.00 

0.00 

54.37 

Sub  Total  0.00 

1,931.91 

54.37 

Economizer  0.00 

0.00 

0.00 

Ventilation/Recirculation  0.00 

0.00 

0.00 

DDC  Control  0.00 

0.00 

23.41 

HWOA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

/ 

r;:  TOTAL  -1  .  0.00 

1,931,91  / 

77.78 

,  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

FUNCTN  UMCS  APPLICATION 

NO. 

DO 

POINTS 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27  Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36  Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

|  TOTAL: 

1 

3 

0 

6 

$2,116.00 

r-;  r£  : 

G-2238 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


INPUTS 

'  '  •'  . . 

CONSTANTS 

Motor  HP: 

1.50 

HOAUHC: 

0 

HP  Effic: 

074 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

4,600 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

30% 

HOAOH: 

0 

%Area: 

13% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

llOURS  CALCULATE 

(§1111771 

NSUCC: 

0.000278 

REC 

JUIRED  PRESENT 

DDCCHC: 

0.000161 

HR/YR  HR/YR 

DDCCC: 

0.000426 

CLG  HRS  OU: 

880 

3,360: 

NSC: 

94300 

HTG  HRS  ON: 

1,408 

5,376 

DDCH: 

40600 

H  1C  HRS  ON: 

2,294 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,480 

!  CNWR:; 

0 

HTG  HRS  SAVED: 

3,968 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,466 

G-2239 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7940 

mifai; 


®3§SSSS&Sl! 


jjj g  jgi :• 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


jSystem  Type: 

15  i 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

^AHU-6 

IS  FUNCTION  j  kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/S P 

o.oo; 

4,800.21 

0.00 

Opt  ST/SP 

0.00 

368.97 

O.OO! 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

117.80 

Sub  Total 

0.00 

5,169.18 

117.80 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

50.72 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0,00 

5,169.18; 

168.51 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

IumCS- 

FUNCTN 

UMCS  APPLICATION 

DO 

POINTS 

Ad 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

vk::-: 

If 

TOTAL: 

1  f:>: 

:  3  :  ' 

o 

6 

$2,116.00 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLI  ENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE : 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7940 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


9,609! 


CONDITIONED  SOFT: 


22,405 


SYreMlINFORMATlOffi 


System  Type:i16 


System  Name:  Heating  and  Ventilating  Unit 


System  Number::MAU-1 


EPICAL  BUiLDiNG  INFORMATION 


Catagory  Number:  Construction: 


Use: 


Occupancy  HRS: 


14  METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


0700-1800 


Occupancy  Days: 
M-F 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

0 

INPUTS 

Motor  HP 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

4,120 

CFM-CLG 

0 

%OA 

100% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALCULATIONS 

REQUIRED  PRESENT 

iHR/YR 

HR/YR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ONr 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2241 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7940 

System  Type:  |16 

System  Name:  Heati 

jSystem  Number:  iMAU 


_ JMlUXViq  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


Heating  and  Ventilating  Unit 
iMAU-1 


§:  FUNCTION  j 

lJ  «£  ->  ; 

kWh/yr 

MBtu/yr  MH/yr 

j  Schedule  ST/SP 

0.00 

6.072.06 

0.00 

Opt  ST/SP 

o.oo1 

466.731 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,538.79 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

31.13 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

_  TOTAL  .  ■  !  ; 

0.00 

6,538.79 

31.13  *  *  nn 

UMCS 
FUNCTN- 
f  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  m  , 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


inti 


Scheduled  start/stop  control  -AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

'  r -  : "  .  .  :  ::  :  -  - 

TOTAL: 


COST 
$348  00 

$813.00 

$272.00 

$1,433.00 


G-2242 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7940 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


9,609 


CONDITIONED  SOFT: 


22,405 


SYTEM  INFORMATIONI 


System  Type:'16 


System  Name:  Heating  and  Ventilating  Unit 


System  Number:  MAU-2 


TYPICAL  BUILDING  INFORMATION 

Catagory  Number:  Construction: 


'  >•*  «*<*  ■  I  »  t-k  Ml  ,  «•  ' 

"INI  •  •  • 


Use: 


Occupancy  HRS: 


14  METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


0700-1800 


Occupancy  Days: 

M-F  ~~~ 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

. 

SYSTEM  OPERATING  SCHEDULE 

SUN: 

MON:  TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0 

0 

0  0 

0 

0 

0 

PRES  STOP:  24 

24 

24  ,  24 

24  : 

24 

24 

REQ  START:  0 

9 

9  9 

7 

9 

0 

REQ  STOP:  0 

INPUTS 

18 

18  18 

15 

18 

CONS’ 

0 

rANTS 

/ 

Motor  HP: 

2.00 

HOAUHC: 

0 

HP  Effic: 

0.78 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

4,120 

COAUC: 

0 

CFM-CLG: 

0 

■ 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 
BLR  CAPOUTPUT  (BTUH): 


DC  DEMAND: 

“eccT 


0.17 


ECHC: 


HOURS  CALCULATIONS 


NSUCHC: 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


NSUCC: 


DDCCHC: 


0.0000199 


CLG  HRS  ON: 


880; 


3,360 


HTG  HRS  ON: 


1,408 


5,376 


H/C  HRS  ON: 


2,294 


8,760 


CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

DDCCC: 

0.0000526 

NSC? 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2243 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7940 

KfliiS 


_  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

jSystem  Number: 

iMAU-2 

|  FUNCTION  :  :| 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

6,072.06 

0.00j 

Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

!  Sub  Total 

0.00 

6,538.79 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

31.13 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

/ 

F”  .  TOTAL  ; 

0.00 

6,538.791/ 

31.13 

>  3.00 

typical  System  point  and  cost  summary 


UMCS 

FUNCTN 

NO. 


UMCS  APPLICATION 


DO  .  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 


rtl 


:y  ;  'A-  ■  •  '  ■ 


TOTAL:  1 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2244 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 

DATE: 

PREPARED  BY: 

16-Sep-95 

JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 

BLDG:  7940 

BUILDING  NAME: 

VEH  MINT  SHOP  ORG 

Building  UA:j 

9,609  r 

CONDITIONED  SOFT: 

22,405 

sy-iyy; ii-p?  y  ■  ■  ::■? yygk  yy'y: : y  ■  : :.y. 

”  r 

System  Type:i1 6 

I 

System  Name:  Heating  and  Ventilating  Unit 

System  Number:  MAU-3 

| 

anaHWiH 

*  ' 1  “  -V'<S  5  *  '  ~~~ 

Catagory  Number:  Construction: 

Use: 

!Occupancy  HRS: 

Occupancy  Days: 

14METAL  PANELAND  CMU  VEH  MAINT  SHOP  0700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULI 

i 

'  y.  'y  vrr"i  v-"  '  — -  YfWy'”' 

yyvjfyy  yyyv;.;;::  y.y  yy /'  .  yyyy.;" 

SUN:  MON: 

TUE:  WED:  THUR: 

•••••'  •  •  '> 

FRI:  SAT: 

PRES  START:  !  0  0 

O 

o 

o 

0  0 

PRES  STOP:  24  24 

24  24  24 

24  24 

REQ  START:  0  9 

9  9  7 

9  1  0 

REQ  STOP:  0  18 

18  18  15 

18  0 

INPUTS . ■  . 

'  '  -  ..  . 

CONSTANTS 

Motor  HP: 


5.00 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

12,200 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

10% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

I^URSCAljCUOmdNS 

■^rri  - 

Ll&sT  sf  y  O'-  kr kk&jjb  - 

I  REQUIRED  PRESENT  i 

HR/YR  HR/YR 

CLG  HRS  ON: 

880 

3,360; 

HTG  HRS  ON: 

1 ,408; 

5,376 

H/C  HRS  ON: 

2,294| 

8,760; 

CLG  HRS  SAVED: 


2,480 


HTG  HRS  SAVED: 


3,968 


C/H  HRS  SAVED: 


6,466 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

|  NSC: 

0 

DDCH: 

64800 

j  OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

|  OAR: 

5.67 

G-2245 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7940 


jSystem  Type: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

"ENERGY  CALCULATION  SUMMARY 


System  Name:  Heating  and  Ventilating  Unit 

System  Number:  MAU-3 

?  ci  iKirTinM 

k viByr^,-,  k . . 

0.00 

kWh/vr  .., 

14,510.43 

MBtu/yr 

i-vJFi::;,:  MH/yr 

0.00 

- ..... 

p|^^^rUrl\-r  j 

Schedule  ST/SP; 

;  =:  :  !  •  i 

Opt  ST/SP 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

15,625.77 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

62.27 

;  HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00, 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

!  TOTAL  ■  i  .  ■ 

0.00 

15,625.77: 

62.27  , 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

TOTAL: 


:;h:a  pps;:": 


POINTS  POINTS  POINTS  POINTS 


::2>: 


4 


COST 

$348.00 

$813.00 

$272.00 

$1,433.00 


G-2246 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7940 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

Building  UA: 

9,609; 

CONDITIONED  SOFT: 

22,405 

wr*. 

\  System  Type:|20 

System  Nameillnfrared  Radiant  Heaters 

System  Number:  RAD-1 

i 

v;  ,  a  ^ 

,a:  ' 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

. .  ■  ■  " 

“v  ;x-vs-'7“  v  ' 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0  0 

0 

0 

0 

0  0 

PRES  STOP:  24  24 

24 

24 

24 

24  24 

REQ  START:  0  9 

9 

9 

7 

9  1  0 

REQ  STOP:  0  18 

18 

18 

15 

18  0 

INPUTS  ‘  - . 

Motor  HP 

:  0.50 

HP  Effic 

:  0.66 

Load  Factor 

:  0.80 

CFM-HTG 

:  0 

CFM-CLG 

:  0 

%OA 

:  0% 

%Area 

:  24% 

CHILLER  CAP  (TONS) 

:  0 

KW-TON 

:  0.00 

BLR  CAP  INPUT  (BTUH) 

:  0 

BLR  CAP  OUTPUT  (BTUH) 

:  0 

HOURS  CAL.CULAT10 

NS 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON:i 

880  3,360 

HTG  HRS  ON: 

1,408  5,376 

H/C  HRS  ON:| 

2,294  8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

i  DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

|  CNWR: 

0 

OAR:j 

5.67 

C/H  HRS  SAVED:  6,466 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7940 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

20 

System  Name: 

Infrared  Radiant  Heaters 

jSystem  Number: 

RAD-1 

fe*  I  FUNCTION^  '-T"  i 

kWh/vr 

MBtu/vr  MH/yr 

Schedule  ST/S P 

0.00 

1,794.02 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

217.47 

Sub  Total 

0.00 

1,931.91 

217.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

1 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

! 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

^  TOTAL  :  H 

0.00 

1,931.91] 

217.47; 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  POINTS  POINTS  POINTS  POINTS 


20  Scheduled  start/stop  control  -  10  12 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


TOTAL: 


COST 


$1,213.00 


$1,213.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7940 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


9,609 


CONDITIONED  SOFT: 


22,405 


SYTEM  INFORMATION 


:v:. -  -c,.::.  -  ;  '  ^ 


. . v;  ’ . . 


System  Type:  20 


System  Name:  Infrared  Radiant  Heaters 


System  Number:|RAD-2 


Btypical  suiiIdIng  information 


i  \'!«5 «>,' ,  - 

'-"sM 


Catagory  Number:  Construction: 


Use: 


Occupancy  HRS: 


1 3  METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


0700-1800 


Occupancy  Days: 
~M-F 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 

20 

WED: 

THUR: 

FRI: 

SAT: 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9: 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

0 

SHpurer::TM 

........ 

. • 

CONS 

fANTS 

Motor  HP: 


0.33 


HP  Effic: 


0.65 


Load  Factor: 


0.80 


CFM-HTG: 


CFM-CLG: 


%OA: 


0% 


%Area: 


16% 


CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


IQURS  CALCULATIONS 


Pgr 


REQUIRED 

JHR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 


880 


3,360 


HTG  HRS  ON: 


1,408 


5,376 


H/C  HRS  ON: 


2,294 


8,760 


CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

’  C/H  HRS  SAVED: 

6,466 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

i  DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR:i 

0 

OAR:i 

5.67 

G-2249 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7940 

iilispp 

jSystem  Type: 
SSystem  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


Infrared  Radiant  Heaters 
•RAD-2  “ 


k  FUNCTION  KW/yr 

Schedule  ST/SP 

0.00 

kWh/v 

tr  , 

1,202.27 

MBtu/yr  .  MH/vr 

o.oo; 

Opt  ST/SP 

0.00 

92.41 

0.00 

1  Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

144.98 

Sub  Total 

0.00 

1,294.68 

144.98 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

|  Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 

/ 

and  Safety  Alarms 

W:  TOTAL  :: 

0.00 

1,294.68 

144.98  *.  0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

PUMCS  ‘  ■  k 

:•  **:•'  r.‘w.y 

--ftyrp 

t iy. -•  ™ ^ ... .<  •  ;  . i 

FUNCTN  UMCS  APPLICATION 

• :  v  '  **** . . 

DO  - 

AO  " 

DI  AI  COST 

NO.  ...  ' 

POINTS 

POINTS 

POINTS  POINTS 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

TOTAL: 


$1,213.00 


$1,213.00 


G-2250 


BUILDING  7960 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


INPUTS 


Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

2,600 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

7% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
iHR/YR  HR/YR 


CLG  HRS  ON: 

880 

3,360! 

HTG  HRS  ON:! 

1,408 

5,376: 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2251 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7960 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

15 

'System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

[  FUNCTION  kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

o.oo; 

3,422.11 

0.00 

Opt  ST/SP 

0.00 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

57.32 

Sub  Total 

0.00 

3,685.15 

57.32 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

24.68 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

i  TOTAL  i 

0.00 

3,685.15} 

81.99 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  : 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  M  f  i 

NO-  ;;  POINTS  POINTS  POINTS  POINTS 


COST 


18 


27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 

mnfrnl  »  AW  I  I 

‘"'aTOTALi 


1 


0 

0 


2 

1 


0 

0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2252 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7960 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

8,683!  CONDITIONED  SOFT: 


f  System  Type:|1 5  _ 

System  Name:'Small  Single  Zone  air  handling  unit _ 

System  Number:AHU-2  _ 

Catagory  Number:  Construction:  Use:  _ 

L  1 3;METAL  PANEL  AND  CMU  VEH  MA1NT  SHOP 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


Occupancy  HRS: 
10700-1 800" . 


Occupancy  Days: 
M-F 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

r_~~_0 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

_ 18 

18 

18 

15 

18 

0 

INPUTS 

Motor  HP: 
~  HP  EfficT 
Load  Factor: 
CFM-HTG: 

cfm-clgT 

%0A: 

%Area: 

;  CALLER  CAP  (TONS)T 
i  KW-TON: 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


CONSTANTS 


IONS 

REQUIRED  PRESENT 


CLG  HRS  ON 

880,  3,360 

HTG  HRS  ON 

1,408  5,376 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

:  0 

NSUCHC 

:  0.000105 

NSUCC 

:  0.000278 

DDCCHC 

:  0.000161 

DDCCC 

:  0.000426 

NSC 

:  94300 

DDCH 

40600 

OPT 

:  305 

CHWR 

:  17.5 

CNWR 

:  0 

OAR 

:  5.67 

G-2253 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7960 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

liligY  tALCUlJVTION  SUMMARY 


System  Type:  i15 

jSystem  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

function  1  mtn 

kWh/yr  i 

MBtu/vr 

MH/vr 

Schedule  ST/SP 

0.00; 

1,794.02 

o.oo; 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00, 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

40.94 

Sub  Total 

0.00 

1,931.91 

40.94 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

17.63 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

.TOTAL;  '  i ' 

0,00 

1,931.91 

::  58.57;  ' 

3.00 

UMCS 
FUNCTN 
■  NO. 


\  S  .-i ' 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO 

POINTS 


AO 

POINTS 


DI 

POINTS 


AI 

POINTS 


COST 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


P?  -~r 


TOTAL: 


1 


0 

0 


2 

1 


0 

0 


1 


3 

0 


0 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2254 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 

1406-001 

16-Sep-95 

JM/AJN/AMS 

BLDG:  7960 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

j  Building  UA:; 

8,683, 

! _ 

CONDITIONED  SOFT: 

20,245 

SYTEfil  INFORMATldfiT ~ 

System  Type:|l  5 

System  Name:;Smalt  Single  Zone  air  handling  unit 

System  Number:AHU-3 

Typical  building  informat 

ION 

*  ,<  ■«  ~  *  3''""  * 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

!  13  METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON: 

TUE:  WED:  THUR: 

FRl:  SAT: 

PRES  START:  0  0 

0  0 

0 

0  0 

PRES  STOP:  24  24 

24  24 

24 

24  24 

REQ  START:  0  9 

9  9 

7 

9  0 

REQ  STOP:  0  18 

18  18 

15 

18  0 

INPUTS 

CONSTANTS 

Motor  HP: 

0.50 

HOAUHC: 

0 

HP  Effic: 

0.66 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

1,800 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

15% 

HOAOH: 

0 

%Area: 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

HOURS  CALCULATIONS 

NSUCC: 

0.000278 

REQUIRED 

PRESENT 

DDCCHC: 

0.000161 

HR/YR 

HR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON:  880 

3,360 

NSC: 

94300 

HTGHRSON:  1,408 

5,376; 

DDCH: 

40600 

|  H/CHRSON:  2,294 

8,760 

I  OPT: 

305 

!  CHWR: 

17.5 

CLG  HRS  SAVED:  2,480 

CNWR: 

0 

HTG  HRS  SAVED:  3,968 

OAR: 

5767 

C/H  HRS  SAVED:  6,466 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

15 

jSystem  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

|  FUNCTION  1  kW/vr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP  0.00; 

1,794.02 

0.00 

Opt  ST/S P  0.00’ 

137.90 

0.00 

Duty  Cycle  0.00 

0.00 

0.00 

Demand  Limit  0.00 

0.00 

0.00 

Night  Setback  0.00 

0.00 

40.94 

Sub  Total  0.00 

1,931.91 

40.94 

Economizer  0.00 

0.00 

0.00 

Ventilation/Recirculation  0.00 

0.00 

0.00 

DDC  Control  0.00 

0.00 

17.63 

HW  OA  Reset  0.00 

0.00 

0.00 

Chilled  Water ^eset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

f  TOTAL  1  0.00 

1,931.91] 

58,57 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  '  V 

iFUNCTN  UMCS  APPLICATION 

NO. 

POINTS 

POINTS 

POINTS 

"':AI 

POINTS 

COST  ,  : 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27  Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33  Outside  air  damper  ventilation  and 

recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36  Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

.7.'-.-7'V..:.;  7-;7"7-'  7  <7  7'  . .  7;7  7  •'  ; ;,77' ■' 7  :■  '  ■  7  ...-r 

j  TOTAL: 

;  1 

3 

0 

6 

$2,116.00 

G-2256 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7960  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:| 

8,683  , 

CONDITIONED  SOFT: 

20,245 

SYTEM  INFORKlATIll^i 

.  '*  '  .1:,  .  - 

System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 

System  Number:AHU-4 

i 

. 

tTYPICAL  BUiCDING  INFOR 

MATION 

§||  ^  ; 

Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

13|METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  ’ 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

~0 

9 

9 

9 

7 

9 

0 

REQ  STOP:  I 

0 

18 

18 

_ 18 

15 

18 

0 

INPUTS 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,800 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

!  REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON:  880 

3,360; 

HTGHRSON:  1,408 

5,376 

H/C  HRS  ON:  2,294 

8,760 

i  CLG  HRS  SAVED:  2,480 

HTG  HRS  SAVED:  3,968 

C/H  HRS  SAVED:  6,466 


CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7960 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

|  ;  ■ 

ENERGY  CALCULATION  SUMMARY 

.V.  . . . . . . .  •  .  ‘N  .  - . .  '  "  . 

System  Type: 

115 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-4 

FUNCTION 

kW/vr 

kWh/vr  f 

MBtu/yr 

MH/vr 

Schedule  ST/SP; 

0.00 

1,794.02 

0.00; 

Opt  ST/S  P 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

6.00 

0.00 

Night  Setback 

0.00 

0.00 

40.94 

Sub  Total 

0.00 

1,931.91 

40.94 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

17.63 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

f  TOTAL  j 

0.00 

1,931.91 

58.57 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


pMCgg 

FUNCTN  UMCS  APPLICATION 

n  NO.  .  ::  ■  .  -  y: 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

|  TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2258 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG: 


7960 

Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 
8,683!  CONDITIONED  SOFT:  ~  20,245 


kYTEMl^ORI^TiONir  _  _ 

System  Type:  15 _ 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:AHU-5 _ 


Typical  building  information 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13;METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32; 

Weeks  of  Summer:1 

20; 

SYSTEM  OPERATING  SCHEDULE 

SUN: 

MON: 

TUE:  WED: 

PRES  START:  0 

0 

0  0 

PRES  STOP:  24 

24 

24  24 

REQ  START:  0 

9 

9  9 

REQ  STOP:  0 

18 

18  18 

INPUTS 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

2,200 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

6% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0  . 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

. . 

REQUIRED  i 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760; 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

THUR: 

••  -  ffejg  ?■ 

FRI: 

Mi i 

SAT: 

0 

0 

0 

24 

24 

24 

7 

9  ; 

0 

15 

18 

0 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

!  NSUCC 

0.000278 

j  DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

!  CHWR 

~  17.5 

CNWR 

0 

OAR 

5.67 

G-2259 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-5 

kW/yr 


kWh/vr 


MBtu/vr 


MH/vr 


Schedule  ST/SP 

0.00 

1,794.02 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

49.13 

Sub  Total 

0.00 

1,931.91 

49.13 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

21.15 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

o.oo; 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

o.oo: 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL  -/.l-v- 

0.00 

1,931.91 

70.28 

v  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


|:  umcs;: 

FUNCTN 


UMCS  APPLICATION 


POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

,  TOTAL: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2260 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7960  BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

|  Building  UA:  8,683 

CONDITIONED  SOFT: 

20,245 

,  .  ..  . . . . . .... . 

'  -  ul::" 

v.gl  ft*.#  v  ^  \ 

System  Type:  15 

System  Name:Smal!  Single  Zone  air  handling  unit 

System  Number:AHU-6 

| 

jpYPiC  ALBU  ILDINiSl  NFORMATION 

Catagory  Number:  'Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

1 3'METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

;0700-1800 

M-F 

Weeks  of  Winter: _ 32 

Weeks  of  Summer:1  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

_ JJ5 

_ 18 

_ 15 

18 

0 

INPUTS 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

4,600 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

13% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

PoURSXJALCULATlbNS 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

880  3,360 

HTG  HRS  ON: 

1,408  5,376; 

H/CHRS  ON: 

2,294  8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

!  DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7960 


SHfiil! . .  . 


%  #;  :  ■ 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


ISystem  Type: 

!15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-6 

FUNCTION 


kW/vr 


kWh/yr 


MBtu/yr 


MH/vr 


Schedule  ST/SP 

0.00 

4,800.21 

0.00 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

106.44 

Sub  Total 

0.00 

5,169.18 

106.44 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

45.83 

HW  OATCeset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

1  TOTAL  f 

0.00 

5,169.18 

152.27 

* 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

fFUNCTN 
I^NO.  ■ 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 

1 

0 

0 

i 

$348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


TOTAL: 


0 

0 


2 

1 


0 

0 


1  3  0 


3 

0 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2262 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7960 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


8,683 


CONDITIONED  SOFT: 


20,245 


Information 


System  Type:;16 


System  Name:  Heating  and  Ventilating  Unit 


System  Number:jMAU-1 


frYPICAL  BUILDING  INFORMATION 


Catagory  Number:  'Construction: 


Use: 


14'METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


Occupancy  HRS: 

0700-1800 


Weeks  of  Winter: 


32; 


Weeks  of  Summer: 


20 


Occupancy  Days: 
M-F 


SUN:  MON: 


TUE: WED:  THUR: 


FRI: 


SAT: 


PRES  START: 

0 

_0  ' 

0 

o 

I  1 

0 

0 

0 

PRES  STOP:  I 

24 

24 

24  “ 

24 

24 

24 

24 

REQ  START:  I 

0 

9  ; 

9  “ 

9 

7 

9 

0 

REQ  STOP: 

0 

is  ; 

18  " 

18 

15 

18 

~“o 

HOURS  CALCULATIONS -%j. 

REQUIRED 

PRESENT 

HR/YR 


HR/YR 


CLG  HRS  ON: 


880 


3,360 


HTG  HRS  ON: 


1,408 


5,376: 


H/C  HRS  ON: 


2,294 


8,760 


CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968| 

C/H  HRS  SAVED: 

6,466 

INPUTS 

:r 

CONSTANTS 

* 

Motor  HP 

2.00 

HOAUHC: 

0 

HP  Effic 

0.78 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

4,120 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

100% 

HOAOH: 

0 

%Area 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

~  0Tl7 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0 

ECHC: 


NSUCHC: 


NSUCC: 


DDCCHC: 


DDCCC: 


NSC: 


DDCH: 


OPT: 


CHWR: 


CNWR: 


OAR: 


0.0000199 


0.0000526 


64800 


305 


17.5 


__0 

~5£7 


G-2263 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7960 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

wmamsm 

ENERGY  CALCULATION  SUMMARY 

jSystem  Type: 

16 

System  Name: 

iHeating  and  Ventilating  Unit 

System  Number: 

jMAU-1 

^FUNCTION  j;  | 

kW/vr 

kWh/yr 

:  MBtu/vr  ' 

:  MH/vr 

Schedule  ST/SP 

0.00 

6,072.06 

0.00 

Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,538.79 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

28.13 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.00 

6,538.79) 

28.13) 

%  3.00 

f  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  : ;  ■ ; '  :  : ;  ■ '  .  : : :  ^  . .  ’  "i;-  £  7 '  'f‘ ■  ■ 

IFUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

NO.  POINTS  POINTS  POINTS  POINTS 

jfe, . . . . ■■■■■■ . . . . . . . • . : . . . . . . . . . 

18  Scheduled  start/stop  control  -  AHU;  10  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0  10  3  $813.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 

1  2  0  4  $1,433.00 


|-r  -  ■  ■' 


TOTAL: 


G-2264 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 


BLDG:  7960 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


8,683 


CONDITIONED  SOFT: 


20,245 


§YTEM  INFORMATION 


System  Type:!16 


System  Name:  Heating  and  Ventilating  Unit 


System  Number:  MAU-2 


TYPICAL  BUILDING  INFORMATION  ? 


.»  <  «  i 

_ 


Catagory  Number:  Construction: 


Use: 


Occupancy  HRS: 


14  METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


0700-1800 


Occupancy  Days: 
M-F 


Weeks  of  Winter: 


32: 


Weeks  of  Summer: 


20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

PRES  START: 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

REQ  STOP: 

0 

18 

_ 18 

18 

15 

FRI: 


24 


18 


SAT: 


24 


URS  CALCULATIONS 


REQUIRED  PRESENT 
IHR/YR  hr/yr 


CLG  HRS  ON: 


880 


3,360, 


HTG  HRS  ON: 


1,408 


5,376 


H/C  HRS  ON: 


2,294 


8,760 


CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

i  C/H  HRS  SAVED: 

6,466 

ECHC: 


NSUCHC: 


NSUCC 


DDCCHC 


DDCCC 


NSC 


DDCH 


OPT 


CHWR 


CNWR 


OAR: 


INPUTS 

v..  '  :  y- 5  ' 

CONSTANTS  ; 

* 

Motor  HP 

2.00 

HOAUHC 

0 

HP  Effic 

0.78 

HOAUH 

0 

Load  Factor 

0.80 

COAUHC 

0 

CFM-HTG 

4,120 

COAUC 

0 

CFM-CLG 

0 

HOAOHC 

0 

%OA 

100% 

HOAOH 

0 

%Area 

5% 

COAOHC 

0 

CHILLER  CAP  (TONS) 

0 

COAOC 

0 

KW-TON 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0  ECC: 

0 

0.0000199 


0.0000526 


64800 


305 


17.5 
_ 0 


5.67 


G-2265 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  7960  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

jMAU-2 

h'V  FUNCT ION  -}  | 

kW/vr 

kWh/yr 

MBtu/vr 

MH/vr 

|  Schedule  ST/SP 

0.00 

6,072.06 

0.00 

Opt  ST/S  P 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,538.79 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

28.13 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

j  TOTAL  . 1  ‘ 

0.00 

6,538.79 

28.13 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  V  T;-  '  '  '  ‘  :  ^ 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

_  NO.  _  POINTS  POINTS  POINTS  POINTS 

18  Scheduled  start/stop  control -AHU;  1  0  6  i 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0  10  3 

33  Outside  air  damper  ventilation  and  0  10  0 

recirculation  control  -  AHU 


TOTAL: 


COST 


$348.00 


$813.00 

$272.00 


$1,433.00 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7960  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:j _ 8,683  j  CONDITIONED  SOFT:  20,245 


1 . |  . :  '  ■  :  ■ 

System  Type: 

« _  l 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-3  | 

gyPl^fllMlNGxINFORMATION 

jCatagory  Number:  Construction:  Use:  Occupancy  HRS:  Occupancy  Days: 

[  14  METAL  PANEL  AND  CM U  VEH  MAINT  SH OP  0700-1800  ~  WLF  ^ 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

OPERATING  SCHEDULE 

SUN:  MON:  TUE: 


WED:  THUR: 


J.f&oSi 

FRI: 


SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0i 

0 

PRES  STOP:  7 

24 

24 

24 

24  ; 

24  j_ 

24 

24 

REQ  START:  7 

0 

9 

9 

9 

7  ; 

9 

0 

REQ  STOP:  7 

0 

18 

18 

_ 18  _ 

15 

18  7 

0 

INPUTS 

|  Motor  HP 

7.50 

HP  Effic 

0.83 

Load  Factor 

0.80 

CFM-HTG 

12,200 

CFM-CLG 

0 

%OA 

100% 

%Area 

10% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

j  BLR  CAP  INPUT  (BTUH) 

0 

!  BLR  CAP  OUTPUT  (BTUH) 

0 

H6tlR^3Cic0l!Afi6NS 

>  ...  -  3E\«.*a^ w«L  > '  ‘ 

REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 


880 


3,360 


HTG  HRS  ON: 


1,408 


5,376 


H/C  HRS  ON: 


2,294 


8,760; 


CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466; 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

j  NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000199 

DDCCC 

T|. 0000526 

NSC 

0 

DDCH 

!  64800 

OPT 

305 

CHWR 

!  17.5 

CNWR 

0 

j  OAR 

5.67 

G-2267 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


[System  Type: 

|16 

System  Name: 

Heating  and  Ventilating  Unit 

jSystem  Number: 

MAU-3 

MBtu/vr 


VJ;. 

Schedule  ST/SP  0.00| 

21,372.77 

o.oo; 

Opt  ST/SP  0.00 

1,642.82 

0.00! 

Duty  Cycle  0.00 

0.00 

0.00 

Demand  Limit  0.00 

0.00 

0.00 

Night  Setback  0.00 

0.00 

0.00 

Sub  Total  0.00 

23,015.58 

0.00 

Economizer  0.00 

0.00 

0.00 

Ventilation/Recirculation  0.00 

0.00 

0.00 

DDC  Control  0.00 

0.00 

56.27 

HW  OA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

|M  TOTAL  1  0.00; 

23,015.58! 

56.27 

;  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

umcs 

FUNCTN  UMCS  APPLICATION 

NO- 

DO 

POINTS 

AO 

pom’s 

DI 

POINTS 

POINTS 

COST 

18  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

30  Direct  digital  control  -  H&V  Unit 

0 

i 

0 

3 

$813.00 

33  Outside  air  damper  ventilation  and 

recirculation  control  -  AHU 

0 

i 

0 

0 

$272.00 

#■  TOTAL. 
1y1AL* 

v  1 

2 

0 

4 

$1,433.00 

G-2268 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


INPUTS 

..  *  -  v:;  v  " 

Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

24% 

CHILLER  CAP  (TONS) 

0 

1  KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CLG  HRS  ON: _ 880 _ 3,360; 

HTGHRSON:  1,408 _ 5,376; 

H/C  HRS  ON?  2,294  8,760 


! 

CLG  HRS  SAVED: 

2,480 

i 

HTG  HRS  SAVED:' 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2269 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7960 

jSy stem  Type: 
[System  Name: 
jSystem  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


Infrared  Radiant  Heaters 
IRAD-1 


kW/yr 


kWh/yr 


MBtu/vr 


MH/yr 


Schedule  ST/SP 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  j 


o.oo; 

1,794.02 

o.oo; 

0.00 

137.90 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00' 

0.00 

196.51 

0.00 

1,931.91 

196.51 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

aoo 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1,931.91 


r  UMGS'i 
jFUNCTN 

!'• ''  no; 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


POINTS  POINTS  POINTS  POINTS 


COST 


$1,213.00 


TOTAL: 


$1,213.00 


G-2270 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


8npD¥s 


CHILLER  CAP  (TONS):  0 

kw-tonT  000 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 


CLGHRSON:  880  3,360 


HTG  HRS  ON:  1,408  5,376; 

H/C  HRS  ON:  2,294  8760- 


! - 

CLG  HRS  SAVED: 

2,480; 

HTG  HRS  SAVED: 

3,968 

I 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

j  NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT:; 

305 

CHWR:' 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2271 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 

EMC  NO: 

1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

DATE: 

16-Sep-95 

LOCATION:  FT.  RILEY,  KS 

PREPARED  BY: 

JM/AJN/AMS 

-  ft 

BLDG: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

|20 

(System  Name: 

(Infrared  Radiant  Heaters 

jSystem  Number: 

RAD-2 

kW/vr 


kWh/vr 


MBtu/vr 


MH/vr 


Schedule  ST/SP 

0.00; 

1,202.27 

_ j _ 

0.00; 

Opt  ST/SP 

0.00 

92.41 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

131.01 

Sub  Total 

0.00 

1,294.68 

131.01 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


1,294,68 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 


CTN  UMCS  APPLICATION 

0.  . 

0  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  • 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

TOTAL: 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$1,213.00 


$1,213.00 


G-2272 


BUILDING  8002 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8002 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:i 


5,777; 


CONDITIONED  SOFT: 


rm  INFORMATION 


22,700 


System  Type::5 


System  Name:iSteam  to  hot  water  converter 


System  Number:!CV-1 


EPICAL  BUILDING  INFORMATION 


Catagory  Number:  Construction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


5  BRICK  AND  CMU 


BARRACKS 


0000-2400 


M-F;  SAT-SUN 


Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

o 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24  ; 

”24 

24 

24 

24  ; 

24 

REQ  START: 

0 

0 

0 

0 

0 

o  r 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

INPUTS 

CONSTANTS 

Motor  HP 


HP  Effic 


Load  Factor: 


CFM-HTG 


CFM-CLG 

“  °/oOA 


%Area 


CHILLER  CAP  (TONS) 


KW-TON 


BLR  CAP  INPUT  (BTUH) 


0.00 


0.00 


0.80 


0% 


0% 


0.00 


650,000 


BLR  CAP  OUTPUT  (BTUH) 


HOURS  CALCULATIONS 


650,000 


HTG  HRS  ON: 


5,376 


5,376; 


H/C  HRS  ON: 


8,760 


8,760 


CLG  HRS  SAVED: 


HTG  HRS  SAVED: 


C/H  HRS  SAVED: 


! 

REQUIRED 

HR/YR 

PRESENT 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360; 

HOAUHC: 


HOAUH: 


COAUHC: 


COAUC: 


HOAOHC: 


HOAOH: 


COAOHC: 


COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC^ 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

6 

i 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2273 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AJN 


BLDG:  8002 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

i  . .  ... 

ENERGY  CALCULATION  SUMMARY 

•\  h  V'..  . '  ■'  ■■ 

System  Type:  5 

’System  Name:  ISteam  to  hot  water  converter 

jSystem  Number:  |CV-1 

L  function 

kVWyr 

kWh/yr  MBtu/vr 

MH/vr 

Schedule  ST/SP 

i - ; - 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

oToo 

HW  OA  Reset 

0.00 

0.00 

3.69 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

/ 

TOTAL  | 

0.00 

0.00/ 

3.69 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN 
g  NO. 

UMCS  APPLICATION 

DO 

POINTS' 

AO 

POINTS 

DI  . 

POINTS 

AI 

POINTS 

8 

Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

1 

0 

1 

0 

9 

Hot  water  reset  -  STM-HW 
Converter 

0 

1 

0 

3 

r  ’  TOTAL: 

1  , 

:  i 

•:W;S 

COST 


$386.00 


$1,109.00 


$1,495.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8002 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 
5,777;  |  CONDITIONED  SOFT:; 


1406-001 

16-Sep-95 

JM/AJN 


22,700 


System  Type:  24 

System  Name:  Dual  temperature  water  pump 
System  Number:iDTWP-1 


Catagory  Number:  Construction: 

|  5, BRICK  AND  CMU 

Weeks  of  Winter: 

| _ _  .  : _ 

Weeks  of  Summer: 


Use: 

BARRACKS 


SYSTEM  OPERATING  i 

SUN: 

PRES  START:  0 

PRES  STOP:  24 

REQ  START:  0 

REQ  STOP:  ~  24 

INPUTS  ? 

Motor  HP: 
HPEffic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG7 

_ %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


CHEDULE 


ifsifc 


PRESENT 

iHR/YR 


CLG  HRS  ON:; 

3,360 

3,360; 

HTG  HRS  ON:; 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


-•  **« *«  •:< -wwx'imx •  n  ; '  •  *  J  r  •  x  v  ...  -.v.  .  »  ••• • 

Occupancy  HRS: 

Occupancy  Days: 

0000-2400 

M-F;  SAT-SUN 

FRI: 

SAT: 

0 

0 

24 

24 

0 

0 

24 

24 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

! 

NSUCC: 

0 

I 

DDCCHC: 

0.0000556 

t 

DDCCC: 

0.000147 

i 

i _ 

NSC: 

20000 

DDCH: 

33900 

j 

OPT: 

0 

i 

CHWR: 

17.5 

CNWR: 

0 

i 

OAR: 

5.67 

G-2275 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN 


BLDG:  8002 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 


lDTWP-1 


kW/yr 


kWh/vr 


MBtu/vr 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  I 


Schedule  ST/SP| 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

7.46 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00" 

HW  OA  Reset 

0.00 

0.00 

0.00; 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

MH/yr 


UMCS 
FUNCTN 
§  NO.  ■ 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


-  UMCS  APPLICATION 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$1,418.00 


TOTAL: 


$1,418.00 


G-2276 


BUILDING  8006 

ENLISTED  BARRACKS  W/O  DINING 


INPUTS 

Motor  HP:  _  _  0.00 

HPEffic:  __  _  0-00 

Load  Factor:  0-80 

CFM-HTG :  _0. 

CFM-CLG:  0 

r  %OA:  _ ~  0% 

%Area:  0% 

CHILLER  CAP  (TONS): _ 0 

!  KW-TON:  "  0.00 

I  BLR  CAP  INPUT  (BTUH):  650,000 

;  BLR  CAP  OUTPUT  (BTUH):  650,000 


_ |HR/YR  IHR/YR 

CLG  HRS  ON :  3,360'  3,360 


HTG  HRS  ON:!  5,376; _ 5,376 

H/C  HRS  ON:  8,760  8760 


CLG  HRS  SAVED: _  0 

HTG  HRS  SAVED:  0; 


C/H  HRS  SAVED:  0 


CONSTANTS 

HOAUHC: 

0 

HOAUH: 

6 

COAUHC: 

o 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

o 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

|  NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

;  NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2277 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY,  KS 

EMC  NO: 

DATE: 

PREPARED  BY: 

1406-001 

16-Sep-95 

JM/AJN 

G-2278 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8006 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

Building  UA: 

5,777  ; 

CONDITIONED  SOFT: 

22,700 

SYTEMlINFORMATIONWiSaiS.-',  » 

zA\<  C  ’•‘i  A  "  v' s 

/  '  '  ' 

System  Type:24 

System  Name:Dual  temperature  water  pump 

System  Number:  DTWP-1 

j 

ppiGAiliyfiljM® 

'  '  ’  ■  '  7'-;.  "  '  -  -  ;  ;'v!  fj* 

•.  v  *  V.  ■.  L  5 v'  '  *  \.M,  .S  v'iiStt  "  -iv  :sU  'Vi 

Catagory  Number:  'Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5;BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32: 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

THUR: 

l-  •-.  .  ';vi"Vv  ,.:£ivVu; 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ 0  i 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

o  ; 

o 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

inputs  “T 

W7"  \ 

Motor  HP 

5.00 

HP  Effic 

0.82 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

fiouRs  felicOilAtioi 

nip 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360: 

HTG  HRS  ON: 

5,376; 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRSSAVED:  0. 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 


CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

j  NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 


EMC  NO:  1406-001 


Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


7.46 


0.00 


0.00 


CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 

DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS 

PREPARED  BY:  JM/AJN 

BLDG:  8006 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 

System  Type:  24 

System  Name:  Dual  temperature  water  pump 

jSystem  Number:  DTWP-1 

[  .  FUNCTION  kW/yr 

kWh/yr 

MBtu/yr  MH/vr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

7.46 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

3.00 


rUMCSr 
£FUNCTN: 
I  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO  .  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


1 


1 


TOTAL: 


COST 


$1,418.00 


$1,418.00 


G-2280 


BUILDING  8008 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  8008  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:j  2,899  CONDITIONED  SOFT: _ 11,549 


|YTEMlNFOBMMJ^i;^ife-;:jM&.  'J  -  • 

;  * 

System  Type:j5 

j 

System  Name:iSteam  to  hot  water  converter 

System  Number:jCV-1 

i 

d  . ... 

S^pJSIfBOjCBrfif(f  INFORMATION 

wS^c  V  *  ; 

v  "T'c*  ’’ 

Catagory  Number:  (Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

5|BRICK  AND  CMU  jBARRACKS 

(0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 


-;A  :  "  . 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24: 

INPUTS 


Motor  HP: 


0.00 


HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

325,000 

BLR  CAP  OUTPUT  (BTUH): 

325,000 

ROURSF SffiKSjiLATlbNS 

:•  -r  v  YvC  '  5  '  j*  ' 

iREQUIRED  PRESENT 

iHR/YR 

iHR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 


HTG  HRS  SAVED: 


C/H  HRS  SAVED:: 


CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

j  OAR 

5.67 

G-2281 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 

16-Sep-95 

JM 


BLDG:  8008 

L  -  £  . 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 

5  ■ 

Steam  to  hot  water  converter 
"jCV-1 


MBtu/vr 


Schedule  ST/SPj 

'"v';  nv'-f v 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

1.84 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

F~~  TOTAL  |: 

0.00 

0.00 

1.84  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


|  UMCS 

■FUNCTN  UMCS  APPLICATION 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


POINTS  POINTS  POINTS  POINTS 


COST 


$386.00 


$1,109.00 


TOTAL: 


- 


:  1 

,  v.  -  ;'j'  , 


$1,495.00 


G-2282 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


SYRTFM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

o' 

0 

0 

REQ  STOP: 

24 

24 

24 

_ 24 

24 

24 

24 

INPUTS 


CONSTANTS 


Motor  HP 

1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

6% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

.  0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

'HR/YR  HR/YR 

CLCThRSON:  3,360 _ 3,360 


NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

HTG  HRS  ON:  5,376  5,376 

H/C  HRS  ON:  8,760  8,760 


DDCH 

OPT 

CHWR 


33900 

0 

17.5 


CLG  HRS  SAVED: _ 0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 


CNWR: 

OAR: 


G-2283 


BLDG:  8008 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

24 

System  Name: 

IDual  temperature  water  pump 

System  Number: 

DTWP-1 

Schedule  ST/SP 

mm 

o.oo: 

kWh/' 

a  : 4 

.00 

MBtu/yr 

0.00 

MH/vr 

Opt  ST/SP 

0.00 

0.00 

o.oo1 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.47 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  ! 

2.47 

0.00 

0.00 

‘  3.00 

;  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

V  . —  : 

rtJMCs j  '  ; 

•FUNCTN  UMCS  APPLICATION 

1  NO.  V  , 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

22  Scheduled  start/stop  control  -  DTW 

1 

0 

1 

4 

$1,418.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


$1,418.00 


G-2284 


BUILDING  8010 
DET  DAY  ROOM 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8010 


BUILDING  NAME:  DET  DAY  ROOM 


Building  UA: 


665 


CONDITIONED  SOFT: 


2,100 


Ssytem  itiMRMfiSMr  v 


System  Type:|l5 


System  NamerSmall  Single  Zone  air  handling  unit 


System  NumberlAHU-l 


yV  :vV;  . m 


BUILpING  lNFOR^IOMl  lS^ 


Catagory  Number:  (Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7;BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 

20 


Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

2,770 

CFM-CLG: 

2,770 

%OA: 

10% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  {BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

.  ,  :v. <.  -  , . 

j  REQUIRED  PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,560 

3,360 

HTG  HRS  ON: 

2,496 

5,376: 

H/C  HRS  ON: 

4,067 

8,760 

CLG  HRS  SAVED: 

1,800 

HTG  HRS  SAVED: 

2,880 

C/H  HRS  SAVED: 

4,693 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0  i 

0: 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

_ 24! 

REQ  START: 

0 

6 

6 

6 

6 

6 

8 

REQ  STOP: 

0 

21 

21 

21 

21 

21 

11! 

Inputs 

T---T 

........ 

CONS 

fANTS 

HOAUHC: 


HOAUH: 


J6.2 

~26~T 


COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

I 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC:| 

36600 

i 

DDCH:; 

30100 

OPT: 

305 

l 

! 

CHWR: 

17.5 

CNWR: 

0 

1 

OAR: 

5.67 

G-2285 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  8010 


BUILDING  NAME:  DET  DAY  ROOM 

ENERGY  CALCULATION  SUMMARY 


jSystem  Type: 

j15 

System  Name: 

Small  Single  Zone  air  handling  unit 

[System  Number: 

AHU-1 

j  FUNCTION  i 

kW/vr  ?-vY, 

kWh/yr 

MBtu/yr 

MH/yr 

i 

Schedule  ST/SP 

0.00 

6,011.17 

21.06 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

12,232.26 

24.34 

Sub  Total 

2.47 

18,612.40 

45.40 

Economizer 

0.00 

895.65 

0.00 

Ventilation/Recirculation 

0.00 

21.71 

1.37 

DDC  Control 

0.00 

2,624.97 

20.02 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  ■:  ' 

2.47 

22,154.73 

66.78 

3.00 

IM WOS;::T 

Sfunctn 

b  NO. 

TYPICAL  SYSTEM 

UMCS  APPLICATION 

POINT  AND  COST  SUMMARY 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

COST 

18 

Scheduled  start/stop 
Optimum  start/stop  - 
limiting  -  AHU;  Duty 
Night  setback  -  AHU 

control  -  AHU; 
AHU;  Demand 
Cycling  -  AHU; 

1 

0 

0 

i 

$348.00 

27 

Direct  digital  control  ■ 

Small  SZ  AHU 

0 

2 

0 

3 

$1,097,00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

|  ■ 

I:*.  ,u- 

V  ^  - 

TOTAL:.;|? 

1 

3 

0 

6 

$2,116.00 

G-2286 


BUILDING  8012 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN 


INPUTS 

Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

650,000 

BLR  CAP  OUTPUT  (BTUH) 

650,000 

CLG  HRS  ON::  3,360  3,360 

HTG  HRS  ON:  5^376  5,376 

H/C  HRS  ON:  8,760  8,760 


CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 


CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

_ 

20000 

DDCH 

33900 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2287 


BLDG:  8012 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 

- 

■Steam  to  hot  water  converter 

icv-i  . . .  . 


kW/vr 


kWh/vr 


MBtu/vr 


MH/yr 


Schedule  ST/SP; 

_ Opt  ST/SP 

Duty  Cycle! 
Demand  Limit 
Night  Setback 

Sub  Total _ L 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset7 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_  and  Safety  Alarms 

TOTAL  i 


o.oo; 

.00; 

0.00! 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo 

3.69 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


I'.UMCS  I 
FUNCTN 
!  ■  '  NO. 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS'  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 

TOTAL: 


COST 


$386.00 


$1,109.00 


$1,495.00 


G-2288 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


INPUTS  CONSTANTS 


Motor  HP: 

3.00 

HOAUHC: 

0 

HP  Effic: 

0.79 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

b 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

Hours  calculations 

:wz 

NSUCC: 

0 

REQUIRED  PRESENT 

DDCCHC: 

0.0000556 

t  jHR/YR 

HR/YR 

DDCCC: 

0.000147 

CLG  HRS  ON: 

3,360  3,360 

NSC: 

20000 

HTG  HRS  ON:; 

6,376  5,3761 

DDCH: 

33900 

H  1C  HRS  ON: 

8,760  8,760; 

!  OPT: 

0 

CLG  HRS  SAVED: 

HTG  HRS  SAVED: 

C/H  HRS  SAVED: 

6; 

o; 

0 

CHWR:  17.5 

CNWR:  0 

;  OAR:  5.67 

G-2289 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8012 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 


Dual  temperature  water  pump 
jDTWP-1 


kW/yr  kWh/yr 

"  *.  i 

MBtu/yr 

MH/yr 

|  Schedule  ST/S P 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

4.62 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

4.62 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

_  TOTAL  q- 

4.62 

0.00 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
pFUNCTN  - 
I.  NO. 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 


$1,418.00 


$1,418.00 


G-2290 


BUILDING  8014 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE;  i6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8014  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


|  Building  UA: 

2,899 

CONDITIONED  SQFT: 

11,549 

SYTEM  INFORMATION 

1 - ^ 

A#-  -  i:  ••  .  :  -  -  . 

System  Type:  5 

i 

System  Name:  Steam  to  hot  water  converter 

:  System  Number:jCV-1 

1 

ITYPICAL  BUILDING  INFORMATICS 

i 

-  '  :  \ 

v  ; 

jCatagory  Number:  Construction: 

Use: 

^Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

_ 32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE:  WED:  THUR: 

FRI: 

SAT: 

. '■  ••  '  ••• 

PRES  START:  0  0 

0  0 

0 

0 

0 

PRES  STOP:  24  24 

24  24 

24 

24 

24 

REQ  START:  0  0 

0  0 

~~6 

0 

0 

REQ  STOP:  24  24 

24  24 

24 

24 

24 

INPUTS  . 

xx. . *" 

CONSTANTS 

$  *■  ^ 

Motor  HP: 

0.00 

HOAUHC: 

0 

HP  Effic: 

0.64 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

"o 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

~~o 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

325,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

325,000 

ECC: 

0 

ECHC: 

~o 

Pours  cALcuLft-noNs 

. 

NSUCHC: 

0 

NSUCC: 

0 

^REQUIRED  PRESENT 

DDCCHC: 

00000556 

HR/YR  HR/YR 

DDCCC: 

0.000147 

CLG  HRS  ON:  3,360 

3,360 

NSC: 

20000 

HTG  HRS  ON:  5,376 

5,376 

DDCH: 

33900 

H/C  HRS  ON:  8,760 

8,760 

OPT: 

0 

CLG  HRS  SAVED:  0 

1 

CHWR: 

17.5 

1  HTG  HRS  SAVED:  0 

CNWR: 

0 

C/H  HRS  SAVED:  0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8014 


System  Type: 
System  Name: 
jSystem  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  StlMMARY 

15 

Steam  to  hot  water  converter 
CV-1 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


FUNCTION  | 

kW/yr 

kWh/vr 

y'.'\  )■  ■■ 

MBtu/vr 

MH/vr 

Schedule  ST/SP 

0.00 

,00\ 

o.oo; 

OptST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00; 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

1.84 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.00 

0.00 

1.84 

3,00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  ]  'r; 

-c.;/ . 

FUNCTN  UMCS  APPLICATION 

DO 

AO 

DI  AI 

COST 

NO. 

POINTS 

POINTS 

POINTS  POINTS 

i-  -St  i. 


TOTAL: 


$386.00 


$1,109.00 


$1,495.00 


G-2292 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8014 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


2,899 


CONDITIONED  SOFT: 


SVTEM  INFORMATION 


System  Type:'24 


System  Name:  Dual  temperature  water  pump 


System  Number:  DTWP-1 


11,549 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

!  5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

”24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

_ o 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

Inputs 


Motor  HP 

1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

hOURS  CALCULATIOI 

mm  i*? 

REQUIRED  PRESENT 
HR/YR  HR/YR  I 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED:  0 

CONSTANTS 

HOAUHC:  0 


HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

i 

NSUCC: 

"  0 

DDCCHC: 

0.0000556 

1 

DDCCC: 

0.000147 

1 

NSC: 

20000 

1 

DDCH: 

33900 

OPT: 

0 

i _ 

CHWR: 

17.5 

] 

CNWR: 

0 

i _ 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8014  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

[  ENERGY  CALCULATION  SUMMARY 


System  Type: 

!24 

1 

'System  Name: 

Dual  temperature  water  pump 

ISystem  Number: 

jDTWP-1 

jSiilFUNCTION  j 

kW/vr 

kWh/yr 

MBtu/yr 

MH/vr 

Schedule  ST/SP 

0.00 

.00 

o.oo: 

Opt  ST/SP 

0.00 

0.00^ 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.47 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

Ev.  '  TOTAL  i  . 

2.47 

0.00 

0.00 

*  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN ! 

UMCS  APPLICATION 

DO 

AO 

DI 

:CQST;.:  ■ 

NO. 

\ 

POINTS 

POINTS 

POINTS 

POINTS 

22 

Scheduled  start/stop  control  -  DTW 

1 

0 

1 

4 

S1.418.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL: 


1 


0  1  4  $1,418.00 


BUILDING  8020 
DET  DAY  ROOM 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8020  BUILDING  NAME:  DET  DAY  ROOM 


Building  UA:  665 

CONDITIONED  SOFT: 

2,100 

SYTEMINFORMATION 

U i S  -  ;  '  ' 

•  •  A  :  :  • 

System  Type:|l  5 

System  Name:  Small  Single  Zone  air  handling  unit 

! 

System  Number:AHU-1 

j 

ION  '  " 

r. 

Catagory  Number:  (Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

7BRICK  AND  CMU  BATTALION 

0700-1800 

M-F;  SAT 

|  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

THU  Ft: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  ^ 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

6 

6 

6 

6 

6 

8 

REQ  STOP: 

0 

_ 21  ^ 

21 

21 

21 

21 

11 

INP.UIS 


Motor  HP 

1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

2,770 

CFM-CLG 

2,770 

%OA 

10% 

|  %Area 

100% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

!  BLR  CAP  OUTPUT  (BTUH) 

0 

Hours  calculations 

REQUIRED  PRESENT 

IHR/YR 

HR/YR 

CLG  HRS  ON: 

1,560  3,360 

HTG  HRS  ON: 

2,496  5,376 

H/C  HRS  ON: 

4,067  8,760 

CLG  HRS  SAVED: 

1,800 

HTG  HRS  SAVED: 

2,880 

j  C/H  HRS  SAVED: 

4,693 

CONSTANTS 

. V 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

|  DDCCHC: 

0.000233 

!  DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT:; 

305 

CHWR: 

17.5 

i  CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG:  8020 

BUILDING  NAME:  DET  DAY  ROOM 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

FUNCTION 


kW/vr 


kWh/vr 


MBtu/vr 


MH/yr 


_ 

Schedule  ST/SPj  0.00 

6,011.17 

21.06 

Opt  ST/SP  0.00 

368.97 

0.00 

Duty  Cycle  0.00 

0.00 

0.00 

Demand  Limit  2.47 

0.00 

0.00 

Night  Setback  0.00 

12,232.26 

24.34 

Sub  Total  2.47 

18,612.40 

45.40 

Economizer  0.00 

895.65 

0.00 

Ventilation/Recirculation  0.00 

21.71 

1.37 

DDC  Control  0.00 

2,624.97 

20.02 

HW  OA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  |  2.47 

22,154.73 

66.78 

*  3.00 

K-'  : 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

f' UMCS  - ' 
FUNCTN 
NO. 

k .  ... 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

m 

POINTS 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

'  TOTAL: 

/. 

1 

3 

0 

■  •  6  7; 

$2,116.00 

G-2296 


BUILDING  8021 

ADMINISTRATION  &  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8021 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA: 


5,496 


CONDITIONED  SOFT: 


23,676 


SYTEM  INFOR 


System  Type:;5 


System  Namer'Steam  to  hot  water  converter 


System  Number:  jCV-1 


•TYPICAL  BUILDING  INFORMATION 


vvy.  A<<<0XCAV<ZJ 


Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days 

3.BRICK  AND  CMU 

ADMIN  &  SUPPLY 

,0700-1600 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

9 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

_ 17 

0 

INPUTS 


CONSTANTS 


Motor  HP 

0.00 

HP  Effic 

0.00 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

450,000 

BLR  CAP  OUTPUT  (BTUH) 

450,000 

pOURS  CALCULATIONS 

REQUIRED  PRESENT 

HR/YR  iHR/YR 

CLG  HRS  ON 

800  3,360 

HTG  HRS  ON 

1,280  5,376 

H  1C  HRS  ON 

2,086  8,760 

CLG  HRS  SAVED 

2,560 

HTG  HRS  SAVED 

4,096 

1  .  ! 

C/H  HRS  SAVED 

6,674 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

DDCH 

29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2297 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN 


BLDG: 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

;  ;  ENERGY  CALCULATION  SUMMARY 

15 

Steam  to  hot  water  converter 

:CV-1  . 


FUNCTION 


kW/vr 


kWh/vr 


MBtu/vr 


MH/vr 


|  Schedule  ST/SP| 

0.00 

.oo; 

0.00 

Opt  ST/SP 

0.00 

0.00' 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

!  Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.55 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  !  ■ 

0.00 

0.00 

2.55 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

f  UMCS  f.”  '  ‘ ~ ^ '  -  : " ' v  '  '  -  ”  ~  "  ' ' 

|FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  POINTS  POINTS  POINTS  POINTS 

COST 

8  Scheduled  start/stop  control  -  STM- 

HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

1 

0 

1 

0 

$386.00 

9  Hot  water  reset  -  STM-HW 

Converter 

0 

1 

0 

3 

$1,109.00 

:  :  '  .TOTAL::' 

tfll 

III 

A  ■ 

:  ; ;  3  v.l- 

$1,495.00 

G-2298 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8021 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA: 


5,496 


CONDITIONED  SOFT: 


23,676 


SYTEM  INFORMATION 


System  Type:  24 


System  Name:  Dual  temperature  water  pump 


System  Number:  DTWP-1 


[TYPICAL  building  information 

-  — 

T,r, , 

Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU  ADMIN  &  SUPPLY 

T0700-1600 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

. >\T:.yy  . 

“T  r  '  ?rv 

SUN: 

MON:  TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0 

o 

o 

o 

0 

0 

0 

PRES  STOP:  24 

24  24  24 

24 

24 

24 

REQ  START:  0 

9  9  9 

9 

9 

0 

REQ  STOP:  0 

r- 

N- 

17 

17 

0 

INPUTS 

CONSTANTS 

Motor  HP: 

2.00 

HOAUHC: 

0 

HP  Effic: 

0.78 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

~~o 

CFM-CLG: 

0 

- 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

"6 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

"  "o  17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

.  0 

ECHC: 

0 

NSUCHC: 

0.000226 

HOURS  CALCULATIONS 

NSUCC: 

0.000598 

REQUIRED  PRESENT 

DDCCHC: 

0.0000188 

HR/YR 

HR/YR 

DDCCC: 

0.0000498 

CLG  HRS  ON: 

800  3,360 

NSC: 

93100 

HTG  HRS  ON: 

1,280  5,376 

DDCH: 

29900 

H/C  HRS  ON: 

2,086  8,760 

OPT: 

305 

CLG  HRS  SAVED: 

2,560 

CHWR: 

17.5 

HTG  HRS  SAVED: 

4,096 

CNWR: 

0 

C/H  HRS  SAVED: 

6,674 

OAR: 

5.67 

G-2299 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO'  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  i6.Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8021 

iu:k\  ,•  ; 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


jSystem  Type: 


!24 


System  Name: 


System  Number: 


IDual  temperature  water  pump 


jDTWP-1 


FUNCTION 

kW/yr 

kWh/yr  l 

MBtu/yr 

MH/yr 

j  Schedule  ST/SP  0.00 

10,213.37 

0.00 

OptST/SP  0.00 

466.73 

0.00 

Duty  Cycle  0.00 

0.00 

0.00 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

3.12 

10,680.10 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00- 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

. TOTAL  .  | 

3.12 

10,680.10 

0.00 

3.00 

UMCS 

FUNCTN 

It:  no-. 

UMCS  APPLICATION 

DO  • 
POINTS 

AO 

POINTS 

DI 

POINTS 

Al 

POINTS 

COST 

22 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

1 

0 

1 

4 

$1,418.00 

TOTAL: 

.1 

0 

:  1 

,  4 

$1,418.00 

G-2300 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8021 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:j 


5,496 


CONDITIONED  SOFT: 


SYTEM  INFORMATION! 


System  Type:!19 


System  Name:  Fan  coil  unit 


System  Number:jFC-1 


Catagory  Number:  Construction: 


Use: 


Occupancy  HRS: 


3  BRICK  AND  CMU 


ADMIN  &  SUPPLY 


10700-1600 


23,676 


YPICAL  BUILDING  INFORMATION 


Occupancy  Days: 


M-F 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE  ' 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

ZZZi 

9  ^ 

9  : 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

0 

INPUTS 

CONSTANTS 

' 

Motor  HP 

1.00 

HOAUHC 

0 

HP  Effic 

0.69 

HOAUH 

0 

Load  Factor 

0.80 

COAUHC 

0 

CFM-HTG 

18,000 

COAUC 

0 

CFM-CLG 

18,000 

HOAOHC 

0 

%OA 

20% 

HOAOH 

0 

%Area 

37% 

COAOHC 

0 

CHILLER  CAP  (TONS) 

0 

COAOC 

0 

KW-TON 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

HOURS  CALCULAT 

IQ 

N§  .  . 

NSUCC 

0.000598 

! 

REQUIRED  iPRESENT 

DDCCHC 

0.0000188 

j 

HR/YR  HR/YR 

DDCCC 

0.0000498 

i  CLG  HRS  ON: 

800  3,360 

NSC 

( _ 

93100 

HTG  HRS  ON:: 

1,280  5,376 

DDCH 

29900 

H/C  HRS  ON: 

2,086  8,760 

OPT 

305 

CHWR 

17.5 

CLG  HRS  SAVED: 

2,560 

CNWR 

o 

HTG  HRS  SAVED: 

4,096 

\J 

OAR 

5.67 

C/H  HRS  SAVED: 

6,674 

_ 

G-2301 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8021 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


{System  Type: 

!19 

; 

System  Name: 

■Fan  coil  unit 

jSystem  Number: 

jFC-1 

kW/vr 


kWh/vr 


MBtu/vr 


MH/vr 


Schedule  ST/SP{ 

0.00 

5,756.09 

0.00 

Opt  ST/S P 

0.00 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

o.oo; 

Night  Setback 

0.00 

27,150.99 

189. 32: 

Sub  Total 

0.00 

33,170.12 

189.32 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

r.  TOTAL  i 

0.00 

33,170.12 

189.32 

*  0.00 

r  UMCS 
FUNCTN 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


POINTS  POINTS  POINTS  POINTS 


COST 


$1,213.00 


TOTAL: 


$1,213.00 


G-2302 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8021 


Building  UA:j 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

"5,496  ”  CONDITIONED  SOFT:  ~ 


1 

System  Type:j16 

System  Name:  Heating  and  Ventilating  Unit 

I 

System  Number:|HV-1 

typical  building  information 

Category  Number:  Construction: 
r-  3BRICKAND  CMU 


Use: 

ADMIN  &  SUPPLY 


Occupancy  HRS: 
0700-1600 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20; 

iYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

9 

9 

0 

REQ  STOP: 

0 

17 

17 

~~17 

17 

17 

0 

Occupancy  Days: 

~~M-F 


INPUTS 

Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

2,400 

CFM-CLG 

0 

%OA 

100% 

%Area 

13% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

constants 


REQUIRED 

iHR/YR 


CLG  HRS  ON: 

800 

I  HTG  HRS  ON: 

1,280 

H/CHRSON: 

2,086 

CLG  HRS  SAVED: 

2,560 

HTG  HRS  SAVED: 

4,096 

1  C/H  HRS  SAVED: 

6,674: 

PRESENT 
HR/YR  ! 

3,360 


HOAUHC 

0 

HOAUH 

o 

COAUHC 

0 

COAUC 

o 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

o 

COAOC 

o 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

:  0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

:  0.0000498 

NSC 

:  93100 

DDCH 

:  29900 

OPT 

305 

CHWR 

:  17.5 

CNWR 

0 

OAR 

:  5.67 

G-2303 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION: FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8021 


ISystem  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


Heating  and  Ventilating  Unit 
HV-1 


kW/vr 


kWh/vr 


MBtu/vr 


Schedule  ST/SPj 

0.00 

1,851.89: 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

64.47 

Sub  Total 

0.00 

1,989.79 

64.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  | 

0.00 

1,989.79 

85.18 

MH/vr 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN 
f  ■  NO. 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$813.00 

$272.00 


TOTAL: 


$1,433.00 


G-2304 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8021 


Building  UA: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 
^496  CONDITIONED  SOFT: 


jSYTEM •' 

„r'''  . <n*c 

\  *  s  ^  k  sre  •<  KKi  zne&t 

Y* \’r:d  a ... . 

<  “SafeS!  'V'' 

System  Type:|l6 

; 

System  Name:!Heating  and  Ventilating  Unit 

System  Number:|HV-2 

! 

j^dAr¥0£li^SW6lBkTio>i' 1 

jCatagory  Number:  Construction: 

3  BRICK  AND  CMU 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

Use: 

ADMIN  &  SUPPLY” 


Occupancy  HRS: 
"0700-1600 


Occupancy  Days: 

"mt 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0  ; 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

~"24 

24 

REQ  START: 

0 

9 

9 

9 

9 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

0 

REQUIRED  PRESENT 


ECHC 

NSUCHC 

NSUCC 

DDCCHC 


INPUTS  OT  ^7:1 

CONSTANTS 

Motor  HP 

0.50 

HOAUHC 

0 

HPEffic 

0.66 

HOAUH 

0 

Load  Factor 

0.80 

COAUHC 

0 

CFM-HTG 

2,400 

COAUC 

0 

CFM-CLG 

0 

HOAOHC 

0 

%OA 

.  100% 

HOAOH 

0 

°/oArea 

.  13% 

COAOHC 

. . *  0 

CHILLER  CAP  (TONS) 

0 

COAOC 

0 

KW-TON 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC 

o 

HR/YR 

HR/YR 

DDCCC: 

0.0000498 

CLG  HRS  ON: 

800 

3,360; 

NSC: 

93100 

HTG  HRS  ON: 

1,280 

5,376 

j _ . _ _ _ _ 

DDCH: 

29900 

H/CHRSON: 

2,086 

8,760 

i 

OPT: 

305 

CLG  HRS  SAVED: 

HTG  HRS  SAVED: 

C/H  HRS  SAVED: 

2,560 

4,096 

6,674 

1 

CHWR: 

CNWR: 

OAR:  I 

17.5 

0 

5.67 

0 

0^000226 

0000598 

0.0000188 


G-2305 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8021 


System  Type: 
System  Name: 
'System  Number: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


Heating  and  Ventilating  Unit 
HV-2  ~ 


!  FUNCTION* 

kW/yr 

kWh/yr 

MBtu/vr  MH/yr 

Schedule  ST/SP 

0.00 

1,851.89 

0.00 

!  Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

64.47 

Sub  Total 

0.00 

1,989.79 

64.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 
TOTAL  [ 


1,989.79 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

NO. 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


TOTAL: 


POINTS'  POINTS  POINTS  POINTS 


COST 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-2306 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


INPUTS 


Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

2,400 

CFM-CLG 

0 

%OA 

100% 

%Area 

13% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HR/YR  HR/YR 


CLG  HRS  ON 

800  3,360 

HTG  HRS  ON 

1,280  5,376 

H/C  HRS  ON 

2,086  8,760 

CLG  HRS  SAVED 

2,560 

HTG  HRS  SAVED 

4,096; 

C/H  HRS  SAVED 

6,674 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

'  93100 

DDCH 

29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2307 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8021 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

!16 

System  Name: 

[Heating  and  Ventilating  Unit 

[System  Number: 

jHV-3 

BSM®0Nlg® 

kW/yr .  "IP 

kWh/yr 

l.  MBtu/yr 

MH/yr 

Schedule  ST/SP| 

0.00 

1,851.89 

0.00 

Opt  ST  ISP 

0.00 

137.90!  " 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

64.47 

Sub  Total 

0.00 

1,989.79 

64.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20,71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL  ;  4. 

0.00 

1,989.79 

85.18 

3.00 

f;  ft  ■ 

pUAjKS^ 

FUNCTN 

no. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 


0 

0 


1 


3 

0 


COST 


$348.00 


$813.00 

$272.00 


TOTAL: 


iuial: 

.  ' . :  :  :  :  :  :  v  \ 


$1,433.00 


G-2308 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8021  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

j  Building  UA:  5,496  CONDITIONED  SOFT:  ~  '  "237676 

System  Type:'1 6 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:jHV-4 


Catagory  Number:  iConstruction: 


3  BRICK  AND  CMU 


Use:  Occupancy  HRS:  Occupancy  Days: 

ADMIN&  SUPPLY  070CM600  M-F 


Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


k  -Ww 

SUN: 

MON: 

TUE: 

WED: 

PRES  START: 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

REQ  STOP: 

0 

_ 17 

17 

17 

INPUTS 

,r  • 

- r 

: 7c 

Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

2,400 

CFM-CLG 

0 

%OA 

100% 

%Area 

13% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON: 

800 

3,360 

HTG  HRS  ON: 

1,280 

5,376 

i  H/C  HRS  ON: 

2,086 

8,760 

CLG  HRS  SAVED: 

2,560 

HTG  HRS  SAVED: 

4,096 

C/H  HRS  SAVED: 

6,674 

THUR: 

FRI: 

SAT: 

0 

0 

0 

24 

24 

24 

9 

9 

0 

17 

17 

0 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8021 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ika&Lu,  ENERGY  CALCULATION  SUMMARY 

System  Type:  16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-4 

kWh/yr 

MBtu/vr 

MH/yr 

j  Schedule  ST/SP 

0.00 

1,851.89 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

64.47 

Sub  Total 

0.00 

1,989.79 

64.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL 

0,00 

1,989.79 

85.18 

3.00 

f  UMCS 
FUNCTN 
NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


18  Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 


flit 


o 


o 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


TOTAL:  1  2  0 

7  '  7S  i  :  - .  '  '  \ 


4  $1,433.00 


G-2310 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8021  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

Building  UA:  5,496  CONDITIONED  SOFT?  23,676 


System  Type:j16 


System  Name:  Heating  and  Ventilating  Unit 
System  Number:  HV-5 


Bratac ^B&iL^WiTWP8Rl»gfi5N 


Catagory  Number:  Construction: 

'  3  BRICK  AND  CMU 


Use: 


ADMIN  &  SUPPLY 


Occupancy  HRS: 

0700-1600 


Occupancy  Days: 
M-F 


Weeks  of  Winter: _ 32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

[ _ 24 

24 

24 

24 

24 

REQ  START: 

0 

_ 

9 

9 

9 

9 

REQ  STOP: 

0 

17 

17 

_ 17 

. _17 

_ 17 

INPUTS 


Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

2,400 

CFM-CLG 

0 

%OA 

100% 

%Area 

13% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

.  .  0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALCULA1 

IONS 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON 

800 

3,360 

HTG  HRS  ON 

1,280 

5,376 

H/C  HRS  ON 

2,086 

8,760 

CLG  HRS  SAVED 

2,560 

HTG  HRS  SAVED 

4,096 

C/H  HRS  SAVED 

6,674 

CONSTANTS 

* 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

’  0.000598" 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

DDCH 

29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2311 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO'  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8021 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

11 6 

jSystem  Name: 

'Heating  and  Ventilating  Unit 

!System  Number: 

HV-5 

Kfuncikjn^ 

kWh/yr  I 

MBtu/yr 

MH/vr 

Schedule  ST/SP 

0.00 

1,851.89 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

64.47: 

Sub  Total 

i - - - — — - 

0.00 

1,989.79 

64.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

o.oo " 

20.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

F  TOTAL  | 

0.00 

1,989.79 

85.18 

1  3.00 

k  UMCS 
FUNCTN 
i  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION 


DO 

POINTS 


AO 

POINTS 


DI 

POINTS 


AI 

POINTS 


COST 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback- AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


TOTAL:  12  0  4 


$1,433.00 


G-2312 


BUILDING  8023 

ADMINISTRATION  &  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/JM 


BLDG:  8023 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA: 


5,496 


CONDITIONED  SOFT: 


23,676 


System  Type:;5 


System  Name:|Steam  to  hot  water  converter 


System  Number:jCV-1 


BUIODING  INFORMATION 


Catagory  Number:  Construction: 


Use: 


Occupancy  HRS: 


3  BRICK  AND  CMU 


ADMIN  &  SUPPLY 


0700-1600 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


System  operating  schedule 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0 

0 

0 

0 

24 

24 

_ 24 

24 

24 

24 

24 

0 

6 

.. 

6 

_ 6  L 

6 

0 

_ 0 

17 

_ 17 

17 

_ _1_7 

17 

_ o 

Occupancy  Days: 
M-F 


INPUTS 


CONSTANTS 


CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

Motor  HP: 

0.00 

HOAUHC: 

0 

HP  Effic: 

0.00 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA : 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

586,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

586,000 

ECC: 

0 

ECHC: 

0 

.  ...  ......  r  ,;.fv  r  -  y  ■■■■  ; 

NSUCHC: 

0.000226 

HOURSCALCULAtlC* 

IS  ; 

NSUCC: 

0.000598 

REQUIRED  PRESENT 

DDCCHC: 

0.0000188 

HR/YR  HR/YR 

DDCCC: 

0.0000498 

CLG  HRS  ON: 

1,100, 

3,360 

NSC: 

93100 

HTG  HRS  ON: 

1,760 

5,376 

DDCH: 

29900 

H/C  HRS  ON: 

2,868 

8,760 

OPT: 

305 

CHWR 


CNWR: 


OAR: 


17.5 

0 


5.67 


G-2313 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/JM 

BLDG:  8023  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

L  ENERGY  CALCULATION  SUMMARY 

[System  Type: _  5 

.System  Name:  Steam  to  hot  water  converter 

System  Number:  CV-1 


M  FUNCTION  j 

kW/yr  Vi  f 

kWh/yr  MBtu/yr 

MH/vr 

Schedule  ST/S P 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

o.oo 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

000 . 

0.00 

HW  OA  Reset 

0.00 

0.00 

3.32 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

t  TOTAL 

0.00 

0.00 

3.32  *  3.00 

S  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

paces  I  . . . : .  v;  -■ .  .  ; 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

NO.  ;  yj  ;  _  .  - _  POINTS  POINTS  POINTS  POINTS 

8  Scheduled  start/stop  control  -  STM-  1  0  i  0  $386.00 

HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 


9  Hot  water  reset  -  STM-HW 
Converter 


0  10  3  $1,109.00 

1  1  i  3  $1,495.00 


G-2314 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8023 

Building  UA: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 
5,496  CONDITIONED  SOFT: 


System  Type:|24 

System  Name:  Dual  temperature  water  pump 
System  Number:  DTWP-1 


23,676 


TYPICAL  BOiDdINS  INFORMATION 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

,0700-1600 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


■  •  . . * . . 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

6 

6 

6 

6 

6 

0 

REQ  STOP: 

0 

17 

_ 17 

17 

17 

17 

0 

INPUTS 

CONSTANTS 

Motor  HP: 

1.00 

HOAUHC 

0 

HP  Effic: 

0.69 

HOAUH 

0 

Load  Factor: 

0.80 

COAUHC 

0 

CFM-HTG: 

0 

COAUC 

0 

CFM-CLG: 

0 

HOAOHC 

0 

%OA: 

0% 

HOAOH 

0 

%Area: 

0% 

COAOHC 

0 

CHILLER  CAP  (TONS): 

0 

COAOC 

0 

KW-TON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

HOURS  CALCULATIONS 

NSUCC 

0.000598 

REQUIRED  PRESENT 

DDCCHC 

0.0000188 

HR/YR  HR/YR 

:  DDCCC 

0.0000498 

CLGHRSON:  1,100 

3,360 

NSC 

93100 

HTGHRSON:  1,760 

5,376 

DDCH 

29900 

H/CHRSON:  2,868 

8,760 

OPT 

305 

CLG  HRS  SAVED:  2,260 

HTG  HRS  SAVED:  3,616 

1  C/H  HRS  SAVED:  5,892 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2315 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/JM 


BLDG:  8023 


..... 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

124 

iSystem  Name: 

!Dual  temperature  water  pump 

System  Number: 

DTWP-1 

plS;g;R3N(5TI(3N'.::  «.]  .  kW/vr 

>  ?V:  -  4'- 

kWh/yr 

MBtu/vr 

MH/vr 

|  Schedule  ST/S P 

0.00 

5,081.55 

0.00 

Opt  ST/SP 

0.00 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.76 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.76 

5,344.59 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

l  TOTAL  | 

1.76 

5,344.59 

0.00 

3.00 

r;-  ■  ..* 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

FUNCTN 

"  no.  : 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

22 

Scheduled  start/stop  control  - 

DTW 

1 

0 

1 

4 

$1,418.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

|i  ■  total:  -  \  V'-vt-  ^  $1,418.00 


G-2316 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/JM 


BLDG:  8023  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

Building  UA:  5,496  CONDITIONED  SOFT:  23,676 


j$YTEM  INFORMATION 

if* ' '  / ; "  " 

System  Type:  19 

i 

System  Name:Fan  coil  unit 

System  Number:  FC-1 

! 

^Pf^lFBOIEDlNST^I^RMATld 

N  . P'“;  ■  ■  : . 3-  ' 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter: 

32 

WED: 

THUR: 

FRI: 

SAT: 

_ 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN: 

MON: 

TUE: 

PRES  START: 

0 

0 

0 

0 

0 

_ _0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

6 

6 

6 

6 

6 

0 

REQ  STOP:  ~ 

0 

17 

17 

17 

17 

17 

. .  0 

INPUTS 


Motor  HP 

1.00 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

18,000 

CFM-CLG 

18,000 

%OA 

20% 

%Area 

37% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

Shours  calculatioi 

.is ZL ~ y vL-tCs j:.:c  .  \  s'  .  r\  u v . • 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

1,100  3,360 

HTG  HRS  ON: 

1,760  5,376 

H/C  HRS  ON: 

2,868  8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

DDCH 

29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2317 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/JM 


BLDG:  8023 

Sgpw 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

■19 

System  Name: 

Fan  coil  unit 

System  Number: 

jFC-1 

kW/yr 

,  •  kWh/yr  1 

MBtu/vr 

MH/yr 

Schedule  ST/S P 

0.00 

5,081.55 

o.oo; 

Opt  ST/SP 

0.00 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

23,969.24 

189.32 

Sub  Total 

0.00 

29,313.83 

189.32 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL  1 

0.00 

29,313.83 

189.32 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


t  UMCS 
FUNCTN 
NO. 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


20 


r 

t  : 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

TOTAL: 


1 


1 


$1,213.00 


$1,213.00 


G-2318 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/JM 


BLDG:  8023  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

;  Building  UA:;  5,496  '  CONDITIONED  SQFtT~  23,676 

System  Type:16 

System  Name:!Heating  and  Ventilating  Unit 
System  Number:  HV-1 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

6 

6 

6 

6 

6 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

0 

INPUTS 


Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

2,400 

CFM-CLG 

0 

%OA 

100% 

%Area 

13% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616: 

C/H  HRS  SAVED: 

5,892 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

i  DDCH 

29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2319 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/JM 


BLDG:  8023 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


jSystem  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-1 

g^gbjNCTtON 

Schedule  ST/SP 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL 


kW/yr 


*  '' '  \  ' 

V  kWh/yr 

MBtu/yr 

0.00 

1,634.87 

0.00 

0.00 

137.90 

0.00 

0.00 

o.ocT 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

64.47 

0.00 

1,772.77 

64.47 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

20.71 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

MH/vr 


1,772.77 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


I  UMCS  : 
FUNCTN 

II  NO. 


UMCS  APPLICATION 

M . ■  ^  ■  — 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


....  ......... 

:XVr;4l-  -\w3- 


TOTAL: 


COST 


$348.00 


$813.00 

$272.00 

$1,433.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/JM 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLGHRSON:  1,100  3,360 

HTG  HRS  ON:  1,760  5,376 

H/CHRSON:  2,868  8,760 


CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

DDCH 

29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2321 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/JM 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


ENERGY  CALCULATION  SUMMARY 


[System  Type: 


16 


System  Name: 
System  Number: 


Heating  and  Ventilating  Unit 
HV-2  ” 


1  FUNCTION  i  kW/yr 

kWh/yr 

MBtu/yr 

s.  ’  >  :• '-/g*;:.1-’  V  '•  *. 

MH/vr 

_ 

Schedule  ST/S P  0.00 

1,634.87 

0.00 

[ 

Opt  ST/SP  0.00 

137.90 

0.00 

Duty  Cycle  0.00 

0.00 

0.00 

Demand  Limit  0.00 

0.00 

0.00 

Night  Setback  0.00 

0.00 

64.47 

Sub  Total  0.00 

1,772.77 

64.47 

Economizer  0.00 

0.00 

0.00 

Ventilation/Recirculation  0.00 

0.00 

0.00 

DDC  Control  0.00 

0.00 

20.71 

HW  OA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL  o.oo 

1,772.771 

85.18 

3.00 

(&;-•••  •  '.Tv 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS ' 

FUNCTN 

UMCS  APPLICATION 

DO 

AO 

DI 

AI 

COST 

NO. 

POINTS 

POINTS 

POINTS 

POINTS 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 

0 

1 

0 

0 

$272.00 

recirculation  control  -  AHU 

1  0 

2 

0 

4 

$1,433.00 

■V 

G-2322 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8023 


Building  UA: 


System  Type:  16 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:!HV-3 


1406-001 

16-Sep-95 

AJN/JM 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

1^496  CONDITIONED  SOFT: 


Typical  building  information 

Catagory  Number:  Construction: 

3  BRICK  AND  CMU 

Weeks  of  Winter: 

Weeks  of  Summer: 


Use: 

ADMrN&SUPPL  Y" 


Occupancy  HRS: 

W0~0-~1600 


Occupancy  Days: 
M-F 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  i 

24 

24 

REQ  START: 

0 

6 

_ 6 

6 

6 

6 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

“o 

INPUTS 

Motor  HP 
HP  Effic 
Load  Factor 
CFM-HTG 
CFM-CLG 
"  %OA 
%Area 

CHILLER  CAP  (TONS) 
KW-TON 
blfTcap  INPUT  (BTUH[ 
BLR^CAP  OUTPUT  (BTUH) 


CONSTANTS 


HOURS  CALCULATI 


CLG  HRS  ON: 
HTG  HRS  ON: 
H/CHRSON: 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVEDT 


REQUIRED  PRESENT 
HR/YR  HR/YR 

1,100  3,360 

1,760  5,376 

2,868  8,760 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

~  NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

DDCH 

29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2323 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/JM 

BLDG:  8023  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

'16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-3 

FUNCTION  j  kW/vr _  kWh/vr  MBtu/yr  •;  MH/yr 


Schedule  ST/SP 

0.00 

1,634.87, 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

;  Demand  Limit 

0.00 

0.00 

0.00 

j  Night  Setback 

0.00 

0.00 

64.47 

Sub  Total 

0.00 

1,772.77 

64.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

0.00 

1,772.77! 

85.18 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN 
[;  NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

i 

$348.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

k,  ,, 

TOTAL: 

1 
•  - 

o 

4 

$1,433.00 

-v.  •  ••Vf  V  • 

G-2324 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/JM 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8023  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

Building  UA:  5,496  CONDITIONED  SOFT:  23,676 

SYTEM  INFORMATION  .  "  ■  7:  '  ’  ‘  ‘’7  . 

System  Type:  16 

System  Name:  Heating  and  Ventilating  Unit 

System  Number:|HV-4 


rYPICAOUlLDING  INFORMATION 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN: 

MON:  TUE:  WED: 

PRES  START:  0 

o 

o 

o 

PRES  STOP:  24 

24  24  24 

REQ  START:  ~~0 

6  6  6 

REQ  STOP:  0 

17  17  17 

INPUTS 

. 

Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

2,400 

CFM-CLG 

0 

%OA 

100% 

%Area 

13% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

24 


17 


s 

)URS  CALCULATE 

IS 

r: 

- '•  Lft... ;  .s'-. 

REQUIRED  iPRESENT 

i 

HR/YR  HR/YR 

CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376; 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

i 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

FRI: 

SAT: 

o 

0 

24 

24 

6 

0 

17 

0 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

j 

DDCCC: 

0.0000498 

L _ _ 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

1 

CNWR: 

0 

OAR: 

5.67 

G-2325 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/JM 


BLDG:  8023  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

I  ENERGY  CALCULATION  SUMMARY 


l^44EUNCTI0N  ;  '  j  • 

kW/yr  i 

kWh/yr 

MBtu/vr 

MH/yr 

Schedule  ST/SP 

0.00' 

1,634.87 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

64.47 

Sub  Total 

0.00 

1,772.77 

64.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.71 

HW  OA  Reset 

0.00 

o7o(T" 

o.oo 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

.I.  .  ;  TOTAL  !  . 

0.00 

1,772.77 

85.18 

‘  3.00 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-4 

f  UMCS 
FUNCTN 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION  DO  AO  DI  AI 

„  POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -  AH U;  10  0 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 


30  Direct  digital  control  -  H&V  Unit  0  10  3 

33  Outside  air  damper  ventilation  and  0  1  o  0 

recirculation  control  -  AHU 


COST 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2326 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/JM 


BLDG:  8023 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA: 


5,496 


CONDITIONED  SOFT: 


SYTEM  INFORMATION 


System  Type:;16 


System  Name:Heating  and  Ventilating  Unit 


System  Number:iHV-5 


feVPICAL  BUILDING  INFORMATION 


23,676 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SYSTEM  OPERATING  SCHEDULE 


. . .  . 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

PRES  START 

0 

0 

0 

0 

0 

PRES  STOP 

24 

24 

24 

24 

24 

REQ  START 

0 

6 

6 

6 

6 

REQ  STOP 

0 

17 

17 

17 

17 

INPUTS 


Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

13% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATION 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

1,100  3,360 

HTG  HRS  ON: 

1,760  5,376 

H/C  HRS  ON: 

2,868  8,760 

CLG  HRS  SAVED: 

1 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 


FRI:  SAT: 

H  0 

24  24 

6  0 

17  “  0 


CONSTANTS 

v  ' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

|  DDCCC: 

0.0000498 

NSC: 

93100 

;  DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

i  _ _  1 

0 

OAR: 

5.67 

5,892 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


BLOG:  8023 


jSystem  Type: 
System  Name: 
System  Number: 


1406-001 

16-Sep-95 

AJN/JM 


. .  „  ,  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 

Tie  ~  "  : 

Heating  and  Ventilating  Unit 
HV-5 


fkW%T 


kWh/vr 


MBtu/vr 


MH/vr 


Schedule  ST/SP 

0.00 

1,634.87 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

64.47 

Sub  Total 

0.00 

1/ 772.77 

64.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

'  0.00 

20.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TATA  1  ] 

n  nr\ 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN j 
!  NO. 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHuT 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$813.00 

$272.00 


TOTAL; 


$1,433.00 


BUILDING  8025 

BN  ADMINISTRATION  &  CLASSROOM 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8025  BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA: 

2,858 

CONDITIONED  SOFT: 

12,000 

pYTEM  INFORMATION 

if  .  ::  f 

System  Type:  10 

System  Name:  Multizone  air  handling  unit 

System  Number:AHU-1 

iYPli^riOlffilNG  INFORMATION 

*  s  ,  .V, 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 


'  ‘  '  .  .  . . '  ‘5s  '  ‘  *'• 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0, 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

24 

24 

REQ  START: 

0 

_ 9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

~18 

18 

18 

18 

0 

INPUTS  T ::  T" 

Motor  HP: 

2.00 

HP  Effic: 

Load  Factor: 

- - - 

0.78 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

2,610 

%OA: 

30% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

WdURiCALilllATlONS 

kiik-l-f'yi'c.V 

iREQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

980 

3,360; 

HTG  HRS  ON:' 

1,568 

5,376 

H/C  HRS  ON:| 

2,555 

8,760 

CLG  HRS  SAVED: 

2,380 

HTG  HRS  SAVED: 

3,808 

C/H  HRS  SAVED: 

6,205 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2329 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  8025 

BUILDING  NAME:  BN  ADMIN  &  CLRM 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

iUNCIION 


kW/vr 


kWh/vr 


MBtu/vr 


MH/vr 


Schedule  ST/S P 

0.00 

4,909.22 

0.00 

Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.17 

0.00 

0.00 

Night  Setback 

0.00 

15,467.38 

0.00 

Sub  Total 

1.17 

20,843.33 

0.00 

Economizer 

0.00 

537.14 

0.00 

Ventilation/Recirculation 

0.00 

162.39 

0.00 

DDC  Control 

0.00 

1,575.60 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

TOTAL  ! 

1.17 

23,118.46 

0.00 

5.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  | . 

TJNCTN  i  UMCS  APPLICATION 

NO.  i 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

29  Direct  digital  control  -  MZ  AHU 

0 

7 

0 

8 

$3,378.00 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

0 

0 

0 

2 

$399.00 

40  Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

TOTAL: 


$4,509.00 


G-2330 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  8025  BUILDING  NAME:  BN  ADMIN  &  CLRM 

Building  UA::  2J358  CONDITIONED  SQFT:  12,000 

I^MINFORW^mON  ' _ .  . . 

System  Type:10 

System  Name:  Multizone  air  handling  unit 
System  Number:lAHU-2 


hTYPiCAL  BUILDING  INFORMATION  _ 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

18  1 

18 

”o 

INPUTS 

*  v  ■.  • 

CONSTANTS 

.  - /  ' 

Motor  HP: 

3.00 

HOAUHC 

16.2 

HP  Effic: 

0.79 

HOAUH 

26.1 

Load  Factor: 

0.80 

COAUHC 

0.000257 

CFM-HTG: 

0 

COAUC 

0.00068 

CFM-CLG: 

4,850 

HOAOHC 

33.3 

%OA: 

20% 

HOAOH 

53.5 

%Area: 

0% 

COAOHC 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC 

0.00305 

KW-TON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0.00021 

ECHC 

0.0000795 

;v:- 

slii§S: . 

NSUCHC 

0.000941 

HOURS  CALCULATIONS 

NSUCC 

0.00249 

REQUIRED  PRESENT 

DDCCHC 

0.000233 

HR/YR 

HRA'R 

DDCCC 

0.000616 

CLG  HRS  ON: 

980|  3,360 

NSC 

36600 

HTG  HRS  ON: 

1,568  5,376 

DDCH 

30100 

H  1C  HRS  ON: 

2,555  8,760 

OPT 

305 

CHWR 

175 

CLG  HRS  SAVED: 

2,380 

U— _ _ 

CNWR 

0 

HTG  HRS  SAVED: 

3,808' 

OAR 

5.67 

C/H  HRS  SAVED: 

6,205 

G-2331 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  8025 


iSystem  Type: 
System  Name: 
System  Number: 


. BUILDING  NAME:  BN  ADMIN  &  CLRM 

ENERGY  CALCULATION  SUMMARY 


10 


'Multizone  air  handling  unit 
AHU-2 


fT~  FUNCTION  f  kW/vr 

kWh/yr 

MBtu/yr 

MH/vr 

Schedule  ST/SP;  0.00 

6,963.71 

0.00 

Opt  ST/SP  0.00 

691.23 

0.00 

Duty  Cycle  0.00 

0.00 

0.00 

Demand  Limit  1.73 

0.00 

0.00 

Night  Setback  0.00 

28,742.07 

0.00 

Sub  Total  1.73 

36,397.01 

0.00 

Economizer  0.00 

998.13 

0.00 

Ventilation/Recirculation  0.00 

201.18 

0.00 

DDC  Control  0.00 

2,927.85 

0.00 

HW  OA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

i,  TOTAL  j  1.73 

40,524,17 

0.00 

5.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

!  UMCS  |  ■ 

FUNCTN  j  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  j  POINTS  POINTS  POINTS  POINTS 

COST 

1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348,00 

29  Direct  digital  control  -  MZ  AHU 

0 

7 

0 

8 

$3,378.00 

33  Outside  air  damper  ventilation  and 

recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35  Outside  air  damper  economizer 

control  -  MZ  AHU 

0 

0 

0 

2 

$399.00 

40  Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

IF  ■  !  V  TOTAL:  - 

1 

8 

1 

11 

$4,509.00 

G-2332 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLI  ENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  8025 

BUILDING  NAME: 

BN  ADMIN  &CLRM 

Building  UA: 

2,858 

CONDITIONED  SOFT: 

12,000 

SYTEM  INFORMATION 

. 

System  Type:  10 

System  Name:  Multizone  air  handling  unit 

System  Number:AHU-3 

StPICA L  BU ILDING  INFORMATION 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter:  _ 32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

_ o 

0 

0 

0 

_ 0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

_ o 

9 

7 

9" 

7 

9 

REQ  STOP: 

o 

18 

18 

18 

18 

_ JI8 

0 

INPUTS 


Motor  HP 

HP  Effic 

Load  Factor 

CFM-HTG 

CFM-CLG 

%OA 

%Area 

— 

CHILLER  CAP  (TONS) 

KW-TON 

BLR  CAP  INPUT  (BTUH) 

BLR  CAP  OUTPUT  (BTUH) 

2.00 

0.78 

0.80 

0 

2,610 

30% 

0% 

0 

0.00 

^0 

0 


HOURS  CALCULATIONS 


REQUIRED  PRESENT 
HR/YR  iHR/YR 


- - - 

CLG  HRS  ON: 

980 

3,360 

HTG  HRS  ON: 

1,568 

5,376 

H/C  HRS  ON: 

2,555 

8,760 

CLG  HRS  SAVED: 

2,380 

HTG  HRS  SAVED: 

3,808 

C/H  HRS  SAVED: 

6,205 

CONSTANTS 

* 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2333 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

BLDG:  8025  BUILDING  NAME:  BN  ADMIN  &  CLRM 

il  ENERGY  CALCULATION  SUMMARY 

System  Type:  il 0 

System  Name:  Multizone  air  handling  unit 

System  Number:  AHU-3 


1-.  FUNCTION .  7]  kW/yr 

kWh  / 

u 

MBtu/yr 

MH/yr 

Schedule  ST/SP  0.00 

4,909.22 

0.00 

Opt  ST/SP  0.00 

466.73 

0.00 

Duty  Cycle  0.00 

0.00 

0.00 

Demand  Limit  1.17 

0.00 

0.00 

Night  Setback  0.00 

15,467.38 

0.00 

Sub  Total  1.17 

20,843.33 

0.00 

Economizer  0.00 

537.14 

0.00 

Ventilation/Recirculation  0.00 

162.39 

0.00 

DDC  Control  0.00 

1,575.60 

0.00 

HW  OA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

TOTAL  !  1.17 

23,118.46 

0.00 

>  5.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  r 

FUNCTN  UMCS  APPLICATION 

NO.  i 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

29  Direct  digital  control  -  MZ  AHU 

0 

7 

0 

8 

$3,378.00 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

0 

0 

0 

2 

$399.00 

40  Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

TOTAL: 

;7;,  8 

1  ; 

11 

$4,509.00 

G-2334 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8025  BUILDING  NAME:  BN  ADMIN  &  CLRM 

BuMding  UA:  2,858  '  CONDITIONED  SOFT:  12,000 


SYTEM  INFORMATION  _  __ 


System  Type:  5 

System  Name:  Steam  to  hot  water  converter 

System  Number:  CV-1 

. : 

TYPICAL  iOEBfNS  INFORKtIoN 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

0700-1 800 

M-F;  SAT 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

.  0 

REQ  STOP: 

0 

18 

18 

_ 18 

18 

18 

_ 0 

INPUTS 


Motor  HP 

0.00 

HP  Effic 

0.00 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

100% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

780,000 

BLR  CAP  OUTPUT  (BTUH) 

~~  780,000 

HOURS  CALCULATIONS 

L:  /  '  ,  __ 

fe?-,--.  .  .•  -  . c  .?  .o 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

980 

3,360 

HTG  HRS  ON: 

1,568 

5, 376, 

H  1C  HRS  ON: 

2,555 

8,760 

CLG  HRS  SAVED: 

2,380 

HTG  HRS  SAVED: 

3,808 

C/H  HRS  SAVED: 

6,205 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

BLDG:  8025  BUILDING  NAME:  BN  ADMIN  &  CLRM 

L  ENERGY  CALCULATION  SUMMARY 

jSystem  Type:  5 

System  Name:  Steam  to  hot  water  converter 

System  Number:  iCV-1 


E  FUNCTION  |  kW/yr  kWh/yr  MBtu/vr  MH/vr 


Schedule  ST/SP, 

0.00 

.00 

0.00: 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0,00 

0.00 

4.42 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL  | 

0.00 

0.00 

4.42 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  j  ' 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

NO.  j  POINTS  POINTS  POINTS  POINTS 

8  Scheduled  start/stop  control  -  STM-  1  0  1  0  $386.00 

HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 


9  Hot  water  reset  -  STM-HW  0  10  3  $1,109.00 

Converter 


G-2336 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8025 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA: 


2,858 


CONDITIONED  SOFT: 


12,000 


sytem^ 


System  Type:  26 


System  Name:  Pump 


System  Number:jCWP-1 


IYpTcalTO 


Catagory  Number:  'Construction: 


ifrwy-Y 


Use: 


7  BRICK  AND  CMU 


BATTALION 


Occupancy  HRS: 

0700-1800 


Occupancy  Days: 


,M-F;  SAT 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

_~24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

18 

18 

_ 0 

INPUTS 


CONSTANTS 


Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%QA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOU^C^CUi-ATlbNS 

i&i t  K  £<  <  ,< 

!$£■■. v  ■: 

REQUIRED  iPRESENT 

HR/YR 

iHR/YR 

1 

CLG  HRS  ON: 

980 

3,360; 

HTG  HRS  ON: 

1,568, 

5,376! 

H  1C  HRS  ON: 

2,555: 

8,760 

CLG  HRS  SAVED: 

2,380 

HTG  HRS  SAVED: 

3,808: 

C/H  HRS  SAVED:  6,205 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2337 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

BLDG:  8025  BUILDING  NAME:  BN  ADMIN  &  CLRM 

energy  calculation  summary 

System  Type:  26 

System  Name:  Pump 

System  Number:  iCWP-1 


'  FUNCTION  j  kW/yr  <- 

kWh/yr  i 

MBtu/yr 

■■ 

MH/yr 

Schedule  ST/SP 

__i - 

0.00 

2,052.58 

o.oo: 

Opt  ST/SP 

0.00 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.66 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.66 

2,315.62 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  j 

0.66 

2,315.62 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  | 

FUNCTN  UMCS  APPLICATION 

NO.  j. 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 

1 

0 

1 

0 

$386.00 

TOTAL: 

1 

W 

1 

$386.00 

G-2338 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  8025 

Building  UA: 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


2,858; 


CONDITIONED  SOFT: 


12,000 


SYTEMINFQRMATION 

System  Type:|25 

System  Name:Hot  water  radiation  pump 
i  System  Number:|RAD-1 _ 


i^PiCALBUILfflN 

Category  Number:  Construction:  Use: 


7  BRICK  AND  CMU  BATTALION 


Occupancy  HRS:  Occupancy  Days: 


0700-1800  M-F;  SAT 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 


PRES  START: 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

_ 0 

REQ  STOP: 

0 

18 

18 

i¥ 

78 

18 

..  zn 

INPUTS . 

Motor  HP:  1.50 

HPEfficT  0.74 

Load  Factor:  0.80 

CFM-HTG:  0 

CFM-CLG:  0 

%OA:  0% 

%Area:  0% 

CHILLER^AP  (TONS)!  0 

KW-TON:  ”  000 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 


HOURS  CALCULATIONS 

REQUIRED 


PRESENT 


HR/YR  HR/YR  ; 

CLG  HRS  ON:  980  3,360 

HTGHRSON:  1,568  5,376 

H/C  HRS  ON:  2,555  8,760 


CLG  HRS  SAVED: 

2,380 

HTG  HRS  SAVED: 

3,808 

C/H  HRS  SAVED: 

6,205 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC:, 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR:; 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2339 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  8025 

BUILDING  NAME:  BN  ADMIN  &  CLRM 

ENERGY  CALCULATION  SUMMARY 

System  Type:  25 

System  Name:  Hot  water  radiation  pump 

System  Number:  RAD-1 

ii  FUNCTIQNa#!!  ^ 

KW/yr 

kWh/yr 

MBtu/yr 

MH/vr 

Schedule  ST/SP 

0.00 

4,606.65 

0.00 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

4,975.62 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  ■  i 

0.00 

4,975.62 

0.00 

'  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  !  ^  ;r 

FUNCTNI  UMCS  application  do  AO  di  ai 

NO-  j  POINTS  POINTS  POINTS  POINTS 

COST 

23  Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

1  0 

1 

1 

$570.00 

^  .  '  .  '  ■  .  '  .  .  :  ••  ■  ..  r  J 

TOTAL: 

1  0 

$570.00 

G-2340 


BUILDING  8037 

BN  ADMINISTRATION &  CLASSROOM 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION: FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 

1406-001 

16-Sep-95 

JMAJN/AMS 

BLDG:  8037 

BUILDING  NAME: 

BN  ADMIN  &  CLRM 

Building  UA: 

2,858 

CONDITIONED  SQFT: 

12,000 

SYTEM  INFORMATION 

■  V'  f-- 

.  - . •*<-'****<!>-  . . 

:"vr'v: -v;- -'*■ 

System  Type:|10 

System  Name:Multizone  air  handling  unit 

System  Number:AHU-1 

i^CAPlili^GMFdRMATION 

•• 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter:1 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

. 

,,,f“  •  ........  ... 

SUN:  MON:  TUE:  WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0  0 

0  0 

0 

0  0 

PRES  STOP:  24  24 

24  _ _ 24 

24 

_ 24  _ 24 

REQ  START:  0  7 

7  7 

7 

7  0 

REQ  STOP:  0  18 

18  18 

18 

18  0 

INPUTS 

CONSTANTS 

. =•— « . -- . ■ 

Motor  HP: 

2.00 

HOAUHC 

16.2 

HP  Effic: 

0.78 

HOAUH 

26i 

Load  Factor: 

0.80 

COAUHC 

0.000257 

CFM-HTG: 

0 

COAUC 

0.00068 

CFM-CLG: 

2,610 

HOAOHC 

. ^  ^ 

%OA: 

30% 

HOAOH 

53.5 

%Area: 

0% 

COAOHC 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC 

0.00305 

KW-TON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

HOURS  CALCULATIONS 

NSUCC 

0.00249 

REQUIRED  PRESENT 

DDCCHC 

0.000233 

HR/YR  HR/YR 

DDCCC 

0.000616 

CLG  HRS  ON:'  1,100 

3,360 

NSC 

36600 

HTGHRSON:!  1,760 

5,376 

DDCH 

30100 

H/C  HRS  ON:  2,868 

8,760 

OPT 

305 

CHWR 

175 

CLG  HRS  SAVED:  2,260 

CNWR 

0 

HTG  HRS  SAVED:  3,616 

OAR 

5.67 

C/H  HRS  SAVED:  5,892 

G-2341 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 

BLDG:  8037  BUILDING  NAME:  BN  ADMIN  &  CLRM 

ENERGY  CALCULATION  SUMMARY 

System  Type:  jlO 

System  Name:  IMultizone  air  handling  unit 

System  Number:  AHU-1 


•  FUNCTION  [  kW/yr  kWh/vr  7  T  MBtu/vr  MH/vr 


Schedule  ST/SP  0.00 

4,661 .69 

0.00 

Opt  ST/SP  0.00 

466.73 

0.00 

Duty  Cycle  0.00 

0.00 

0.00 

Demand  Limit  1.17 

0.00 

0.00 

Night  Setback  0.00 

14,687.51 

0.00 

Sub  Total  1.17 

19,815.94 

0.00 

Economizer  0.00 

602.91 

0.00 

Ventilation/Recirculation  0.00 

162.39 

0.00 

DDC  Control  .  0.00 

1,768.54 

0.00 

HWOA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

TOTAL  1  1-17 

22,349.78 

0.00 

’  5.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  ] 

FUNCTN  1  UMCS  APPLICATION 

NO.  ; 

i 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

1 8  Sched  uled  start/stop  control  -  AH  U ; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

29  Direct  digital  control  -  MZ  AHU 

0 

7 

0 

8 

$3,378.00 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35  Outside  air  damper  economizer 

control -MZ  AHU 

0 

0 

0 

2 

$399.00 

40  Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

\  :  '  TOTAL: 

7  ;f . : 

8 

|7J  1 

11 

$4,509.00 

m 


G-2342 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 

ENERGY  CALCULATION  PARAMETERS _ 


BLDG:  8037  BUILDING  NAME:  BN  ADMIN  &  CLRM 

Building  UA:  "  2^858  CONDITIONED  SOFT:  1 2,C 

lYTEpl^  . '"'2 . ,,T1 

System  Type:'10 

System  Name:’Multizone  air  handling  unit 
System  Number:AHU-2  _ 


TYPICAL  BUILDING  INFORMATION 

Catagory  Number:  Construction:  Use: 

7  B RICK  AND  C MU  BATTALION 


Occupancy  HRS: 

0700-1800 


Occupancy  Days: 

I^/lfTsat 


Weeks  of  Winter: 
Weeks  of  Summer: 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

_ 24 

_ 24 

REQ  START: 

~  0 

7 

7 

_ 7 

7 

_ 7 

”  _.7o 

REQ  STOP: 

0 

18 

18 

18 

18 

.  18 

0 

INPUTS 


CONSTANTS 


Motor  HP 

3.00 

HP  Effic 

0.79 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

4,850 

%OA 

20% 

%Area 

0% 

CHILLER  CAP  (TONS) 

o" 

KW-TON 

~  0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH)’ 

0 

ftOURS  CALCULATIONS 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2343 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8037 

BUILDING  NAME:  BN  ADMIN  &  CLRM 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

10 

System  Name: 

Muitizone  air  handling  unit 

System  Number: 

AHU-2 

FUNCTION  kW/yr 

r. .  \  .j- 

kWh/yr 

MBtu/vr 

MH/vr 

Schedule  ST/SP| 

0.00 

6,612.60 

0.00; 

Opt  ST/SP 

0.00 

691.23 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.73 

0.00 

0.00 

Night  Setback 

0.00 

27,292.89 

0.00 

Sub  Total 

1.73 

34,596.72 

0.00 

Economizer 

0.00 

1,120.35 

0.00 

Ventilation/Recirculation 

0.00 

201.18 

0.00 

DDC  Control 

0.00 

3,286.36 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

TOTAL 

■  .  - 

1.73 

39,204.61 

0.00 

•  5.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  j 

FUNCTN  UMCS  APPLICATION 

NO.  j 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

29  Direct  digital  control  -  MZ  AHU 

0 

7 

0 

8 

$3,378.00 

33  Outside  air  damper  ventilation  and 

recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35  Outside  air  damper  economizer 

control  -  MZ  AHU 

0 

0 

0 

2 

$399.00 

40  Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

¥/■  7 


TOTAL: 

; 


8 


11 


$4,509.00 


G-2344 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8037 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA: 


2,858 


CONDITIONED  SOFT: 


SYTEM  INFORMATION 


System  Type:  10 


System  Name:  Multizone  air  handling  unit 
System  Number:  AHU-3 


Sypical  building MFQRMAfioN 


12,000 


Catagory  Number: 


Construction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


7  BRICK  AND  CMU 


BATTALION 


0700-1800 


M-F;  SAT 


Weeks  of  Winter: 


32; 


Weeks  of  Summer: 


20 


SYSTEM  OPERATING  SCHEDULE 


PRES  START: 
PRES  STOP: 


SUN: 


24 


MON: 


24 


TUE:  WED:  THUR: 


24 


jHOURS  CALCULATIONS 


24 


24 


REQ  START:  C 

7  7  7 

REQ  STOP:  C 

00 

CO 

oo 

INPUTS 

•  . .  r  ■  ■  • 

Motor  HP 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

2,610 

%OA 

30% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

18 


FRI: 

o 

24 

Zj 

18 


SAT: 


24 


CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

CONSTANTS 


HOAUHC: 


HOAUH: 


COAUHC: 


COAUC: 

HOAOHCT 

HOAOH: 


COAOHC: 


16.2 
26.1 
0.000257 
0.00068 
33.3 
53.5 
"  0.00115 


COAOC: 


0.00305 


DC  DUTY: 


0.17 


DC  DEMAND: 


ECC: 


0.17 

0.00021 


ECHC: 


0.0000795 


NSUCHC: 


0.000941 


NSUCC: 


0.00249 


DDCCHC: 


0.000233 


HR/YR 

HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

1,100 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,760 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,868 

8,760 

OPT: 

305 

CHWR: 


17.5 


CNWR: 


OAR: 


5.67 


G-2345 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8037 


BUILDING  NAME:  BN  ADMIN  &  CLRM 

ENERGY  CALCULATION  SUMMARY 


System  Type: 


110 


System  Name: 
System  Number: 


Multizone  air  handling  unit 


AHU-3 


Jr  FUNCTION  ,j 

kW/yr  ^ 

kWh/vr 

MBtu/vr 

MH/yr 

Schedule  ST/SP 

0.00 

4,661.69. 

0.00 

Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.17 

0.00 

0.00 

Night  Setback 

0.00 

14,687.51 

0.00 

Sub  Total 

1.17 

19,815.94 

0.00 

Economizer 

0.00 

602.91 

0.00 

Ventilation/Recirculation 

0.00 

162.39 

0.00 

DDC  Control 

0.00 

1 ,768754 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

TOTAL _  j__ 

1.17 

22,349.78 

0.00 

5.00 

UMCS  ! 
FUNCTNf 
NO.  ! 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

29 

Direct  digital  control  -  MZ  AHU 

0 

7 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

35 

Outside  air  damper  economizer 
control  -  MZ  AHU 

0 

0 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

TOTAL: 

1 

8 

$348.00 


0 

0 

0 

1 


8 

0 

2 

0 


11 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4;509.00 


G-2346 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8037 


Building  UA: 


BUILDING  NAME:  BN  ADMIN  &  CLRM 
2,858  CONDITIONED  SQi 


SYTEM  INFORMATION 

System  Type:i5 

System  Name:  Steam  to  hot  water  converter 
i _ System  Number:PV-1 _ 

TYPICAUBUIEdING  INFORMATION 

Catagory  Number:  Construction:  Use: 

7  BRICK  AND  CMU  BATTALION 


CONDITIONED  SQFT: 

12,000 

—  -  -  -  -  - - 

Occupancy  HRS: 
0700-1800 


Occupancy  Days: 
“M-F;  SAT 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

System  operating  schedule 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

”  0 

_ 7 

7 

_7 

7 

Z  _7_ 

0 

REQ  STOP: 

0 

18 

18 

18 

18 

. 18 

0 

inputs 


Motor  HP 

1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM  CLG 

0 

%OA 

0% 

%Area 

100% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

780,000 

BLR  CAP  OUTPUT  (BTUH) 

780,000 

CONSTANTS 


HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

CLG  HRS  ON: 

1,100 

3,360 

j  HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED:  2,260 

HTG  HRS  SAVED:  3,616: 

C/H  HRS  SAVED:  5,892 


NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2347 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 

BLDG:  8037  BUILDING  NAME:  BN  ADMIN  &CLRM 

ENERGY  CALCULATION  SUMMARY 

System  Type:  |5 

System  Name:  Steam  to  hot  water  converter 

System  Number:  'CV-1 


*  FUNCTIONS  j  “ kW/yr 

kWh  1) 

1 1 

MBtu/y 

T  ;5-V' 

MH/yr 

Schedule  ST/SP| 

0.00 

4,374.38 

0.00 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

4,743.35 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

4.42 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.00 

4,743.35 

4.42 

•  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  ] 

FUNCTN  !  UMCS  APPLICATION 

:  NO.  |  '  : 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

8  Scheduled  start/stop  control  -  STM- 

HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

1 

0 

i 

0 

$386.00 

9  Hot  water  reset  -  STM-HW 

Converter 

0 

1 

0 

3 

$1,109.00 

■  .TOTAL: 

1 

i  ' 

‘3 

$1,495.00 

G-2348 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8037 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA: 


2,858 


CONDITIONED  SOFT: 


12,000 


sytemInformation 


System  Type:  26 


System  Name:  Pump 


System  Number:;CWP-1 


Catagory  Number:  Construction: 


7  BRICK  AND  CMU 


Weeks  of  Winter: 


Weeks  of  Summer: 


20 


Use: 


BATTALION 


32 


Occupancy  HRS: 


Occupancy  Days: 


0700-1800 


M-F;  SAT 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_o 

_0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

_ 7 

0 

REQ  STOP: 

0 

18 

18 

18 

ZZZi  8 

0 

INPUTS 

•  '  ■  . ;  v  ^  7  ’ 

Motor  HP 

1.00 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

o 

KW-TON 

1.10 

BLR  CAP  INPUT (BTUH) 

_ 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALCULATIONS 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 


1,100 


3,360 


HTG  HRS  ON: 


1,760 


5,376 


H/C  HRS  ON: 


2,868 


8,760 


CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT:; 

305 

CHWR: 

17.5 

CNWR: 

o 

OAR: 

5.67 

G-2349 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  8037 

BUILDING  NAME:  BN  ADMIN  &  CLRM 

ENERGY  CALCULATION  SUMMARY 

System  Type:  26 

System  Name:  Pump 

System  Number:  CWP-1 

FUNCTION  1 

kW/yr 

kWh/yr 

MBtu/yr 

WIH/vr 

Schedule  ST/SP 

0.00 

1,949.09 

0.00 

Opt  ST/SP 

0.00 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.66 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.66 

2,212.13 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.66 

2,212.13 

0.00 

,  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

■  UMCS  j  . 

FUNCTN  !  UMCS  APPLICATION 

NO, 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 

1 

0 

i 

0 

$386.00 

TOTAL: :  ‘ 

1 

o 

0 

$386.00 

I 


G-2350 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8037 

BUILDING  NAME: 

BN  ADMIN  &CLRM 

Building  UA: 

2,858 

CONDITIONED  SOFT: 

12,000 

. . . 

SYTEM  INFORMATION 

System  Type:26 

System  Name:'Pump 

1  System  Number:  FI WP-1 

; 

IWpICALBUILBli^'lNFORMAfio 

!n . 

•• . 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

Tbrickand  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 

3Z 

Weeks  of  Summer: 

20 

SAT: 

0 
24 
~ 0 
0 


CONSTANTS 


HOAUHC 

HOAUH 

COAUHC 

COAUC 

HOAOHC 

HOAOH 

16.2 

26.1 

0.000257 

0.00068 

33.3 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2351 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8037 


BUILDING  NAME:  BN  ADMIN  &  CLRM 

ENERGY  CALCULATION  SUMMARY 


System  Type: 


System  Name: 


System  Number: 


26 


Pump 

HWP-1 


F  FUNCTION 

kW/vr 

kWh/yr 

MBtu/yr 

MH/yr 

| 

Schedule  ST/SP 

0.00 

2,452.31 1 

0.00 

Opt  ST/SP 

0.00 

206.85 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00! 

0.00 

0.00 

Sub  Total 

0.00 

2,659.15 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.00 

2,659.15 

0.00 

3.00 

UMCS 

FUNCTN 

NO. 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

:  '  .  . 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

COST 

24 

Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 

1  0 

1 

0 

$386.00 

TOTAL: 

1  ;  '  P  0 

:  '  1  ■' 

0 

$386.00 

G-2352 


BUILDING  8038 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8038 


Building  UA: 


SYTEM  INFORMATION 

|  System  Type:  5 

System  Name:  Steam  to  hot  water  converter 
System  Number:;CV-1 


1406-001 

16-Sep-95 

JM/AJN 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 
5,777  Conditioned  soft: 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5SRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 
Weeks  of  Summer: 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

“o 

0 

0 

"  0 

_ o 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

_ 24 

24 

REQUIRED  PRESENT 


CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

j 

C/H  HRS  SAVED 

O' 

INPUTS 

CONSTANTS 

Motor  HP: 

0.00 

HOAUHC: 

HP  Effic: 

0.64 

HOAUH: 

Load  Factor: 

0.80 

COAUHC: 

CFM-HTG: 

0 

COAUC: 

CFM-CLG: 

0 

HOAOHC: 

%OA: 

0% 

HOAOH: 

%Area: 

0% 

COAOHC: 

CHILLER  CAP  (TONS): 

o 

COAOC: 

KW-TON: 

0.00 

DC  DUTY: 

BLR  CAP  INPUT  (BTUH): 

650,000 

DC  DEMAND: 

BLR  CAP  OUTPUT  (BTUH): 

650,000 

ECC: 

ECHC 

NSUCHC 

NSUCC 

DDCCHC 

DDCCC 

NSC 

DDCH 

OPT 

CHWR 

CNWR 

OAR 


0 

0 

0 

0 

0 

0 

0 

0 

0.17 

0.17 

0 

0 

6 

o 

0.0000556 

0.000147 

20000 

33900 

0 

17.5 

o” 

5.67 


G-2353 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8038 


BUILDING  NAME: 


ENL  BARRACKS  W/O  DIN 


ENERGY  CALCULATION  SUMMARY 


System  Type:  5 

System  Name:  Steam  to  hot  water  converter 

^System  Number:  CV-1 


FUNCTION  ! 

kW/vr  kWh/vr 

MBtu/yr 

MH/vr 

Schedule  ST/SPj 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

oTo'cT 

3.69 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL  .  J_ _  0.00  0.00  3.69  ‘  3.00 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

UMCS  APPLICATION 

DO 

AO 

DI 

AI 

COST 

NO. 

1  ■  ' 

POINTS 

POINTS 

POINTS 

POINTS 

8 

Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

i 

0 

1 

0 

$386.00 

9 

Hot  water  reset  -  STM-HW 

0 

1 

0 

3 

$1,109.00 

Converter 

-  TOTAL: 

-  i-  :v 

■:'f  'TV:; 

1 

$1,495.00 

G-2354 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8038  BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

Building  UA:  5,777 

CONDITIONED  SOFT: 

22,700 

*'  ..  \  :  . 

System  Type:  24 

i 

System  Name:  Dual  temperature  water  pump 

System  NumbedDTWP-l 

i 

.  N  _  Z  ^ s :Xs >TV ■’< •  ^  S:-xV< •  >  "S \  OLO  /i. 

,*  . -  ^  \  '  -  ’ 

Category  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU  BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


32, 


Weeks  of  Summer: 


20 


System  operating  schedule 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

__0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

24 

24 

REQ  START: 

0 

0 

0 

o 

0 

“0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

INPUTS 

Motor  HP 

5.00 

HP  Effic 

0.82 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

. 0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALCULATIONS 


fe-~ 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON:  3,360 

3,360 

HTG  HRS  ON:  5,376 

5,376 

H/C  HRS  ON:  8,760 

8,760 

CLG  HRS  SAVED: 

0 

!  HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0. 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC:; 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR:: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

BLDG:  8038  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

p  T  ENERGY  CALCULATION  SUMMARY 


System  Type:  24 

System  Name:  Dual  temperature  water  pump 

System  Number:  DTWP-1 


FUNCTION 

kW/vr 

j 

kWh/vr 

MBtu/yr  i 

MH/vr 

Schedule  ST/SP; 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

7.46 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL 

7.46 

0,00 

0,00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  | 

functn  ;  UMCS  APPLICATION  DO  AO  DI  AI  COST 

NO.  j  POINTS  POINTS  POINTS  POINTS 

22  Scheduled  start/stop  control  -  DTW  1  0  1  4  $1,418.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL:  1  0  1  4  $1,418.00 


G-2356 


BUILDING  8040 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8040  BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

Building  UA:  2,899 

CONDITIONED  SOFT: 

11,549 

SYTEM  INFORMATION 

r— — — - — — ..  . . - - 

.. . ...  . . 

1  System  Type:  5 

System  Namer  Steam  to  hot  water  converter 

! 

System  Number:|CV-1 

i 

WYmcfiTuNKEm  information 

Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

6BRICK  AND  CMU  BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

_ 0 

_0 

0 

0 

PRES  STOP: 

IV) 

4^ 

24 

24 

_ 24 

24 

24 

24 

REQ  START: 

0 

0 

0 

6 

_ 0 

_ _o 

0 

REQ  STOP: 

24 

24 

24 

24 

7  24 

24 

24 

INPUTS 

CONSTANTS 

Motor  HP 

0.00 

HOAUHC 

0 

HP  Effic 

0.64 

HOAUH 

0 

Load  Factor 

0.80 

COAUHC 

0 

CFM-HTG 

0 

COAUC 

0 

CFM-CLG 

0 

HOAOHC 

0 

%OA 

0% 

HOAOH 

0 

%Area 

0% 

COAOHC 

0 

CHILLER  CAP  (TONS) 

0 

COAOC 

0 

KW-TON 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH) 

325,000 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

325,000 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

HOURS  CALCULATIONS 

NSUCC 

0 

DDCCHC 

0.0000556 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

DDCCC 

0.000147 

CLG  HRS  ON: 

3,360 

3,360 

NSC 

i  20000 

HTG  HRS  ON: 

5,376 

5,376 

DDCH 

33900 

H/C  HRS  ON: 

8,760 

8,760 

OPT 

0 

CHWR 

17-5 

CLG  HRS  SAVED: 

0 

CNWR 

0 

HTG  HRS  SAVED: 

n 

u 

OAR 

5.67 

C/H  HRS  SAVED:' 

o. 

G-2357 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8040 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 


System  Type: 
System  Name: 
iSystem  Number: 


Steam  to  hot  water  converter 
CV-1 


FUNCTIOt 


kW/vr 


kWh/vr 


MBtu/vr 


MH/vr 


Schedule  ST/SP! 

0.00 

.00 

o.oo; 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

1.84 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.00 

0.00 

1.84 

.  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  1 

FUNCTN  ,  UMCS  APPLICATION 

NO. 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

8  Scheduled  start/stop  control  -  STM- 

HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

1 

0 

1 

0 

$386.00 

9  Hot  water  reset  -  STM-HW 

Converter 

0 

1 

0 

3 

$1,109.00 

[  .  TOTAL: 

:v:':;y-T 

$1,495.00 

G-2358 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8040 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


2,899 


SYTEM  INFORMATION 


System  Type:l24 


System  Name:Dual  temperature  water  pump 


System  Number:  DTWP-1 


CONDITIONED  SOFT: 


11,549 


fTYPICAL  BUILDING  INFORMATION 


*  * 

'  i  .  •>  s'  '/•' 


'  '  '! 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SYSTEM  OPERATING  SCHEDULE 


PRES  START: 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

1  0. 

0 

0 

0 

;:;i 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24  : 

24 

INPUTS 


CONSTANTS 


Motor  HP 

HP  Effic 

Load  Factor 

CFM-HTG 

CFM-CLG 

%OA 

%Area 

CHILLER  CAP  (TONS) 

KW-TON 

BLR  CAP  INPUT  (BTUH) 

BLR  CAP  OUTPUT  (BTUH) 

1.50 

0.74 

0.80 

0 

0 

0% 

0% 

0 

0.00 

0 

~  0 


iHOURSClLeULAflONS 

5^ 

REQUIRED  PRESENT 

hr/yr 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


0. 

o| 

0j 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

!  CHWR: 

17.5 

|  CNWR: 

0 

OAR: 

5.67 

G-2359 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN 


BLDG:  8040 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 


Dual  temperature  water  pump 
DTWP-i 


FUNCTION 


kW/yr 


kWh/vr 


MBtu/vr 


MH/vr 


\  Schedule  ST/SP 

0.00 

.00 

0.00 

!  Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.47 

0,00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.47 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L  TOTAL 

2.47 

0.00 

0.00  •  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  ; 

FUNCTN  UMCS  APPLICATION 

DO 

AO 

DI 

AI  COST 

NO. 

POINTS 

POINTS 

POINTS 

POINTS 

22  Scheduled  start/stop  control  -  DTW  1 

Pump;  Optimum  start/stop  -  DTW 

0 

i 

4  $1,418.00 

Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


$1,418.00 


G-2360 


BUILDING  8042 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8042 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

5,777 


CONDITIONED  SOFT: 


22,700 


System  Type:5 


System  Name:|Steam  to  hot  water  converter 
System  NumberiCV-1 _ 


[TYPICAL  BUILDjNG  INFORMAIlQN 

Catagory  Number:  Construction: 


5BRICK  AND  CMU 


. - 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START:  0  0  _ 0  ...  .  9  _ 


PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

“  0 

0 

_ o 

0 

0 

REQ  STOP: 

24 

24 

_ 24 

24 

24  ” 

24 

24 

INPUTS 


Motor  HP: 

0.00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

650,000 

BLR  CAP  OUTPUT  (BTUH): 

650,000 

hoi  IRS  CALCULATIONS 

Tf&f  ; 

•  V.  fit 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 

hoauhcY  0 


HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

!  DDCH: 

33900 

OPT: 

0 

1  CHWR:! 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/JM 


BLDG:  8042  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 

System  Type:  5 

System  Name:  Steam  to  hot  water  converter 

System  Number:  CV-1 

!  FUNCTION '  -  j  kW/vr 

;/  ’ 

kWh/yr  MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

3.69 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.00 

0.00 

3.69 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

umcs  ; 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  j  ,  POINTS  POINTS  POINTS  POINTS 

COST 

8  Scheduled  start/stop  control  - 

STM- 

1 

0  1 

0 

$386.00 

HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 


9  Hot  water  reset  -  STM-HW  0 

Converter 


0  3  $1,109.00 


TOTAL: 


3  $1,495.00 


G-2362 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8042 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

Building  UA: 

5,777 

CONDITIONED  SOFT: 

SYTEM  INFORMATION 

. 

System  Type:|24 

System  Name:  Dual  temperature  water  pump 

System  Number:  DTWP-1 

SYPICAL  BUILDING  INFORMATION 

........  •  •  ;  ;;  ;  •  , 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

Weeks  of  Wi  nter:  32 

Weeks  of  Summer:  20 


22,700 


Occupancy  Days: 


M-F;  SAT-SUN 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

’  "  0 

0  ‘ 

0 

0 

REQ  STOP: 

24 

24 

”  24 

24 

\_24  ' 

24 

24 

INPUTS 

CONSTANTS 

Motor  HP: 

5.00 

HOAUHC 

0 

HP  Effic: 

0.82 

HOAUH 

0 

Load  Factor: 

0.80 

COAUHC 

0 

CFM-HTG: 

0 

COAUC 

0 

CFM-CLG: 

0 

HOAOHC 

0 

%OA: 

0% 

HOAOH 

0 

%Area: 

0% 

COAOHC 

0 

CHILLER  CAP  (TONS): 

0 

COAOC 

0 

KW-TON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0 

ECHC 

0 

HOURS  CALCULATIONS 

NSUCHC 

0 

NSUCC 

0 

REQUIRED  PRESENT 

DDCCHC 

0.0000556 

HR/YR 

HR/YR 

DDCCC 

0.000147 

CLG  HRS  ON: 

3,360  3,360 

NSC 

20000 

HTG  HRS  ON: 

5,376  5,376 

DDCH 

33900 

H/C  HRS  ON: 

8,760  8.760 

OPT 

0 

CHWR 

17.5 

CLG  HRS  SAVED: 

0 

CNWR 

0 

HTG  HRS  SAVED: 

i - - - 

0 

OAR 

5.67 

C/H  HRS  SAVED: _ 0 


G-2363 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/JM 


BLDG:  8042 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 


System  Type: 
System  Name: 
■System  Number: 


Dual  temperature  water  pump 
DTWP-1 


j  FUNCTION 

kW/yr 

kWh/yr 

j 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

7.46 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

7.46 

0.00 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  ; 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  ;  POINTS  POINTS  POINTS  POINTS 

COST 

22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 

1 

0 

1  4 

$1.418.00 . 

Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


$1,418.00 


G-2364 


BUILDING  8044 
APP INSTR  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8044 


Building  UA: 


BUILDING  NAME:  APP  INSTR  BLDG 

839  CONDITIONED  SOFT: 


SYTEM  INFORMATION 

System  Type:;15 

System  Name:;Small  Single  Zone  air  handling  unit 

System  Number:AHU-1 


fTYPICALBUILDINGiiNFORMATION 
Catagory  Number:  Construction: 


1406-001 

16-Sep-95 

JM/CWW 


21  BRICK  AND  CMU 


Weeks  of  Winter: 
Weeks  of  Summer: 


Use: 

TRAINING 


Occupancy  HRS: 
0700-2100 


Occupancy  Days: 
M-F 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

"  24 

.?4 

24 

24 

24 

REQ  START: 

7 

7 

_  7 

7 

7 

7 

REQ  STOP: 

23 

23 

23 

"23 

ZZZl 

23 

23 

INPUTS 


CONSTANTS 


Motor  HP 

HP  Effic 

Load  Factor 

CFM-HTG 

CFM-CLG 

%OA 

%Area 

CHILLER  CAP  (TONS) 

KW-TON 

BLR  CAP  INPUT  (BTUH) 

BLR  CAP  OUTPUT  (BTUH) 

IOURS  CALCULATIONS 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

2,240 

3,360 

HTG  HRS  ON: 

3,584 

5,376 

H/C  HRS  ON: 

5,840 

8,760 

CLG  HRS  SAVED: 

1,120 

j - 

HTG  HRS  SAVED: 

1,792 

i 

C/H  HRS  SAVED: 

2,920 

HOAUHC 

21.1 

HOAUH 

34 

COAUHC 

0 

COAUC 

0 

HOAOHC 

17.3 

HOAOH 

27.9 

COAOHC 

0.000885 

COAOC 

0.00234 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000207 

ECHC 

0.0000784 

NSUCHC 

0.000221 

NSUCC 

0.000584 

DDCCHC 

0.0000919 

DDCCC 

0.000243 

NSC 

30500 

DDCH 

31900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2365 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG:  8044 

M1SISSSII? 


BUILDING  NAME:  APP  INSTR  BLDG 

ENERGY  CALCULATION  SUMMARY 


[System  Type: 

15 

ISystem  Name: 

Small  Single  Zone  air  handling  unit 

[System  Number: 

AHU-V 

felfUNCTION^iJ,  MSffyr  . 

kWh/yr 

MBtu/yr 

];t:  • ; 

MH/yr 

Schedule  ST/S P  0.00 

1,320.19 

0.00 

Opt  ST  ISP  0.00 

137.90 

0.00 

Duty  Cycle  0.00 

0.00 

0.00 

Demand  Limit  0.92 

0.00 

0.00 

Night  Setback  0.00 

967.98 

25.59 

Sub  Total  0.92 

2,426.07 

25.59 

Economizer  0.00 

o.oo; 

0.00 

Ventilation/Recirculation  0.00 

0.00 

0.00 

DDC  Control  0.00 

805.04 

26.76 

HW  OA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  0.92 

3,231.11 

52.35 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  ' 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  POINTS  POINTS  POINTS  POINTS 

COST 

1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

i 

$348.00 . 

27  Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36  Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

p  .  TOTAL. 

1 

3 

0 

6 

$2,116.00 

G-2366 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8044  BUILDING  NAME:  APP  INSTR  BLDG 


Building  UA: 

839 

CONDITIONED  SOFT: 

2,470 

SYTEM  INFORMATION 

. 

System  Type::15 

System  Name:  Small  Single  Zone  air  handling  unit 

System  Number:AHU-2 

llToTN^i  NFO  RM  ATION 

ppTJWIil;  .ytjCP-  ' '  ;S 

Catagory  Number:  ^Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

21  BRICK  AND  CMU 

TRAINING 

0700-2100 

M-F 

Weeks  of  Winter: 

^2 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

- . . *  ' . 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

i 

24 

24 

24 

24 

REQ  START: 

7 

7 

7 

7 

7 

7 

7 

REQ  STOP: 

23 

23 

_  23 

23 

23 

23 

23 

INPUTS 

CONSTANTS 

Motor  HP: 

0.50 

HOAUHC 

21.1 

HP  Effic: 

0.66 

HOAUH 

34 

Load  Factor: 

0.80 

COAUHC 

0 

CFM-HTG: 

1,500 

COAUC 

0 

CFM-CLG: 

1,500 

HOAOHC 

17.3 

%OA: 

0% 

HOAOH 

27.9 

%Area: 

100% 

COAOHC 

0.000885 

CHILLER  CAP  (TONS): 

0 

COAOC 

0.00234 

KW-TON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0.000207 

ECHC 

o' 0000784 

HOURS  CALCULATIONS 

NSUCHC 

0.000221 

NSUCC 

0.000584 

REQUIRED  PRESENT 

DDCCHC 

0.0000919 

HR/YR 

HR/YR 

DDCCC 

0.000243 

CLG  HRS  ON: 

2,240 

3,360; 

NSC 

30500 

HTG  HRS  ON: 

3,584 

5,376 

DDCH 

31900 

H/C  HRS  ON: 

5,840 

8,760 

OPT 

305 

CHWR 

17.5 

CLG  HRS  SAVED: 

1,120 

CNWR 

o 

HTG  HRS  SAVED:: 

1,792 

1  OAR 

5.67 

C/H  HRS  SAVED: 

2,920 

G-2367 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/CWW 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

NO.  POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -  AHU;  1  0  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0  2  0  3  $1,097.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 


Outside  air  damper  economizer 
control  -  AHU 


0  0  0  2  $399.00 

1  3  0  6  $2,116.00 


O 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8044 

Building  UA: 


BUILDING  NAME:  APP  INSTR  BLDG 

839  CONDITIONED  SOFT: 


SYTEM  INFORMATION 


System  Type:  8 

System  Name:  Air  cooled  DX  compressor 

System  Number:|CH-1 


ffgf^^P^IWFdRMATlON _ 

Catagory  Number:  ^Construction:  Use:  Occupancy  HRS: 

2i!brickandcmu  training  0700-2100 


2,470 


Occupancy  Days: 
j\/LF 


Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

_0 

„^o 

0 

0 

_ 0 

PRES  STOP: 

24 

_ 24 

24 

24 

24 

24 

24 

REQ  START: 

_ 7 

7 

7 

7 

7  ; 

7 

7 

REQ  STOP: 

~23 

23 

23 

23 

23 

23 

23 

INPUTS 


Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

9 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

. ”  ’  . 6 

HOURS  CALCULATIONS 


REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON:  2,240 

3,360 

HTG  HRS  ON:  3,584 

5,376 

H/C  HRS  ON:  5,840 

8,760 

CLG  HRS  SAVED: 

1,120 

HTG  HRS  SAVED: 

1,792 

C/H  HRS  SAVED:  2,920 


CONSTANTS 


HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

i  DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

i  OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  8044 

BUILDING  NAME: 

APP  INSTR  BLDG 

I:’  '■  ’  '  : 

ENERGY  CALCULATION  SUMMARY 

■  '  ■  ' 

System  Type: 

|8 

System  Name: 

Air  cooled  DX  compressor 

jSystem  Number: 

jCH-1 

|  FUNCTION 

kW/vr  kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

148.75 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

7.15 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L _  TOTAL 

7.15 

148.75 

. . . - . - 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  t  POINTS  POINTS  POINTS  POINTS 

COST 

17  Scheduled  start/stop  control  -  DX  1 

0 

1 

0 

$243.00 

(»; 

pr. 


Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

, : ■■ "  TOTAL:  . 


$243.00 


G-2370 


BUILDING  8046 
DET  DAY  ROOM 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 


PREPARED  BY 


1406-001 

16-Sep-95 

JM 


ENERGY  CALCULATION  PARAMETERS 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

_ 6 

6 

6 

6 

6 

8 

REQ  STOP: 

_ 0 

21 

21 

21 

21 

2A 

INPUTS 


Motor  HP: 

1.50 

HP  Efflc: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

2,770 

CFM-CLG: 

2,770 

%OA: 

10% 

%Area: 

. 100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HR/YR  HRA'R 


CLG  HRS  ON 

HTG  HRS  ON 

H/C  HRS  ON 

1,560  3,360 

2,496  5,376 

4,067  8.760 

CLG  HRS  SAVED 

1,800 

HTG  HRS  SAVED 

2,880 

C/H  HRS  SAVED 

4,693; 

CONSTANTS 


HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

1  17.5 

i  CNWR 

0 

OAR 

i 

5.67 

G-2371 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  8046 

BUILDING  NAME:  DET  DAY  ROOM 

ENERGY  CALCULATION  SUMMARY 

System  Type:  15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

pi  FUNCTION  kW/yr 

kWh/yr 

MBtu/yr 

' . ;  _  .■ 

MH/yr 

Schedule  ST/S P 

0.00 

6,011.17 

21.06 

Opt  ST/S  P 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

12,232.26 

24.34 

Sub  Total 

2.47 

18,612.40 

45.40 

Economizer 

0.00 

895.65 

0.00 

Ventilation/Recirculation 

0.00 

21.71 

1.37 

DDC  Control 

0.00 

2,624.97 

20.02 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

2.47 

22,154.73 

66.78 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

'  umcs  : 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  |  POINTS  POINTS  POINTS  POINTS 

COST 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

i 

$348.00 

27  Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33  Outside  air  damper  ventilation  and 

recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36  Outside  air  damper  economizer 
control  -  AHU 

r  ■  . '  r . . : . . 

f  TOTAL: 

0 

0 

0 

2 

$399.00 

0 

?  6 

$2,116.00 

G-2372 


BUILDING  8048 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8048  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA:  2,899 

CONDITIONED  SOFT: 

11,549 

SYTEMINEORMATION 

Zr, 

System  Type:  5 

System  Name:  Steam  to  hot  water  converter 

System  Number:  CV-1 

S^AT^yitDTNg  INFORMATION 

i  *.• ; .• ,  * :i;U;  ' 

Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU  iBARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE:  WED: 


PRES  START:  0  0 

0 

0 

PRES  STOP:  24  24 

24 

24 

REQ  START:  0  0 

0 

0 

REQ  STOP:  24  24 

24 

24 

INPUTS 

-  -  ■ 

Motor  HP: 

0.00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

"”o.bo 

BLR  CAP  INPUT  (BTUH): 

325,000 

BLR  CAP  OUTPUT  (BTUH): 

325,000 

HOURS  CALCULATIONS 


IREQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

3,360 

3,360' 

HTG  HRS  ON: 

5,376 

5,376: 

H/C  HRS  ON: 

8,760 

8,760; 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0, 

C/H  HRS  SAVED:  0 


THUR: 

FRI: 

SAT: 

0 

0 

0 

24 

24 

_ 24 

0 

0 

0 

24 

24 

_ 24 

CONSTANTS 


HOAUHC:  0 


HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

~~o 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHO: 

0 

NSUCHC: 

o 

NSUCC: 

0 

DDCCHC: 

0.0000556 

|f  DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

i _ i _ 

17.5 

CNWR:! 

0 

OAR: 

5.67 

G-2373 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8048  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

5 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

CV-1 

i 

|  FUNCTION  kW/vr 

r  '.  ■ ; i  •  •  -  ‘ 

kWh /vr 

MBtu/yr 

MH/vr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00  " 

1.84 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.00 

0.00 

1.84 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

NO. 

UMCS  APPLICATION 

\ 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

8 

Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

i 

0 

i 

0 

$386.00 

9 

Hot  water  reset  -  STM-HW 
Converter 

0 

1 

0 

3 

$1,109.00 

i  " 

,  '■  - • - ;  :  -  / • TOTAL:  • ' : 

1 

1 

.3: 

$1,495.00 

G-2374 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8048  BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

Building  UA:  2,899 

CONDITIONED  SOFT: 

11,549 

3YTEMJNFORMATIOM 

fp- . . >  r'-  *  •  '  • 

. •' . 

System  Type:|24 

System  Name:  Dual  temperature  water  pump 

System  Number:  DTWP-1 

RpiOTSiilDSNl’ii^ORilfiON  ■■ 

Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU  BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

_ 0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

IZ  o 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

INPUTS 


Motor  HP 

1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

. .  0% 

- 

CHILLER  CAP  (TONS) 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALCULATIONS 

REQUIRED  PRESEW 
iHR/YR  HR/YR 

CLGHRSON:  3,360  3,360 

HTG  HRS  ON:  5,376|  5,376 

H/c  HRS  ON;  8.760  8,760 


CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED:; 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION: FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/AJN 


Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL: 


BLDG:  8048 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 

System  Type:  24 

System  Name:  iDual  temperature  water  pump 

System  Number:  DTWP-1 

t  FUNCTION  ; 

kW/yr 

kWh/yr  MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.47 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0,00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  L. 

2.47 

0.00 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  i 

FUNCTN  !  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  j  POINTS  POINTS  POINTS  POINTS 

COST 

22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 

1 

0  1 

4 

$1,418.00 

$1,418.00 


G-2376 


BUILDING  8050 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8050 

Building  UA: 


BUILDING  NAME: 

2,899  “ 


SYTEM  INFORMATION 


System  Type:  5 

System  Name:  Steam  to  hot  water  converter 
System  Number:  CV-1 


ENL  BARRACKS  W/O  DIN 

CONDITIONED  SOFT: 


11,549 


v- ;r. 

Catagory  Number:  Construction:  Use: 

5BRICK  AND  CMU  BARRACKS 


Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

Occupancy  HRS:  Occupancy  Days: 

0000-2400  M-F;  SAT^SUN~ 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

_ 24 

_ 24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

INPUTS 

Motor  HP: 

0.00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS)": 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

325,000 

BLR  CAP  OUTPUT  (BTUH): 

325,000 

HOURS  CALCUDvfldNS 

fc>:  _  _ - 

-:r.“  *■ 

REQUIRED  PRESENT 

HR/YR 

HRA^R 

CLG  HRS  ON: 

3,360  3,360! 

i  _  1 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED 

0; 

HTG  HRS  SAVED 

!  0 

1  C/H  HRS  SAVED 

o 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

|  DDCCC: 

0.000147 

;  NSC:: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2377 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

BLDG:  8050  _ _  _ _ _  BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

energy  calculation  summary 

[System  Type:  ;5 

System  Name:  iSteam  to  hot  water  converter 

System  Number:  jCV-1  ~ 


ST”  FUNCTION  i 

r  kW/yr 

kWh/yr  MBtu/yr 

•  ™ :  •  .  =  .  ..... 

MH/yr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

1.84 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  • 

0.00 

0.00 

1.84 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

8 

Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

1 

0 

1 

0 

$386.00 

9 

Hot  water  reset  -  STM-HW 

Converter 

0 

1 

o' 

3 

$1,109.00 

:: 

!>■ 

TOTAL: 

1 

1 

iV  3  ^ 

$1,495.00 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8050 

BUILDING  NAME: 

ENL  BARRACKS  W/O  DIN 

Building  UA 

2,899 

CONDITIONED  SQFT: 

11,549 

jYfiM  INFORMATION 

,v  ***«-*.>.■ . / 

|  System  Type:24 

1  System  Name:  Dual  temperature  water  pump 

System  Number:;DTWP-1 

BYPiCACWiCBiNG  INFORMATION 

0,- 

ICatagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

5IBRICK  AND  CMU  BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter 

32 

Weeks  of  Summer 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN 

MON:  TUE:  WED:  THUR: 

FRI: 

SAT: 

PRES  START:  C 

0  0  0 

0 

0 

0 

PRES  STOP:  24  24  24  24 

24 

24 

_24 

REQ  START:  C 

0  0  0 

___0_ 

0 

0 

REQ  STOP:  24  24  24  24 

24 

24 

.  _  24 

INPUTS 

n  $  -  '  :  "• 

CONSTANTS 

Motor  HP 

1.50 

HOAUHC: 

0 

HP  Effic 

0.74 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

0 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

0% 

HOAOH: 

0 

%Area 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

KW-TON 

0.00 

DC  DUTY: 

0 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

HOURS  CALCULATIONS 

NSUCC: 

0 

REQUIRED  PRESENT 

DDCCHC: 

0.0000556 

HR/YR  HR/YR 

DDCCC: 

0.000147 

CLG  HRS  ON: 

3,360  3,360 

NSC: 

20000 

HTG  HRS  ON: 

5,376  5,376 

DDCH: 

33900 

H/C  HRS  ON: 

8,760  8,760 

OPT: 

0 

CHWR: 

17.5 

CLG  HRS  SAVED: 

0 

CNWR: 

0 

HTG  HRS  SAVED:! 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 

0 

G-2379 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8050 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

ENERGY  CALCULATION  SUMMARY 

System  Type:  (24 

System  Name:  Dual  temperature  water  pump 

System  Number:  DTWP-1 

F  FUNCTl0tif7  7  V,7 

kW/yr 

kWh/yr  1 

MBtu/vr 

MH/yr 

Schedule  ST/SPI 

- 1 - 

0.00 

.00 

0.00 

Opt  ST/S P 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.47 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  j 

2.47 

0.00 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  !  '■  7  ' 

FUNCTN  j  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  j  POINTS  POINTS  POINTS  POINTS 

COST 

22  Scheduled  start/stop  control  -  DTW 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 

Pump;  Night  setback  -  DTW  Pump 

1 

0 

1 

4 

$1,418.00 

|V  : 

TOTAL: 

7':i ; 

0 

1  7:7 

.7: 

$1,418.00 

BUILDING  8052 

SENIOR  ENLISTED  QUARTERS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8052 

BUILDING  NAME: 

SR  ENL  QTRS 

Building  UA: 

5,777: 

CONDITIONED  SOFT: 

22,700 

. . „ . . ... ...... , _ _ . 

SYTEM  INFORMATION 

r  V"  v  ,  /  ' 

System  Type:i5 

System  Name:  Steam  to  hot  water  converter 

System  Number:  CV-1 

TYPICAL  BOrLDlKlG  INFORMATION 

.... 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 

'  . f 

...... . . 

■■  . •' 

........ 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0  0 

0 

_0 

0 

_0 

_0 

PRES  STOP:  24  24 

24 

24 

24 

_ 24 

24 

REQ  START:  0  0 

0 

^0 

0 

0 

0 

REQ  STOP:  24  24 

24 

— 

24 

24 

_ 24 

24 

INPUTS 

CONSTANTS 

Motor  HP: 

0.00 

HOAUHC: 

0 

HP  Effic: 

0.64 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

— 0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

— 0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

650,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

650,000 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

HOURS  CALCULATIONS 

■f 

NSUCC: 

0 

"  ■  ****** 

DDCCHC: 

0.0000556 

REQUIRED  PRESENT 

HR/YR  HR/YR 

! 

DDCCC: 

0.000147 

CLG  HRS  ON:  3,360 

3,360 

NSC: 

20000 

HTG  HRS  ON:  5,376. 

5,376 

DDCH: 

33900 

H/C  HRS  ON:  8,760 

8,760 

OPT: 

0 

CHWR: 

17.5 

CLG  HRS  SAVED:  0, 

i 

CNWR: 

0~ 

HTG  HRS  SAVED:  0j 

OAR: 

5.67 

C/H  HRS  SAVED:  0 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8052  BUILDING  NAME:  SR  ENL  QTRS 

ENERGY  CALCULATION  SUMMARY 

System  Type:  5 

System  Name:  Steam  to  hot  water  converter 

System  Number:  jCV-1 


1-  FUNCTION  kW/yr 

kWh/vr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

3.69 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.00 

0.00 

3.69 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  | 

FUNCTN)  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  j  POINTS  POINTS  POINTS  POINTS 

COST 

8  Scheduled  start/stop  control  -  STM- 

HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

1 

0 

1 

0 

$386.00 

9  Hot  water  reset  -  STM-HW 

Converter 

0 

1 

0 

3 

$1,109.00 

i.  TOTAL: 

1 

1 

1 

3 

$1,495.00 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8052 

BUILDING  NAME: 

SR  ENL  QTRS 

Building  UA: 

5,777 

CONDITIONED  SOFT: 

22,700 

SYTEM  INFORMATION  „ 

J'  'V  rf>  -l. 

^  :  . .  . 

System  Type:24 

System  Name:  Dual  temperature  water  pump 

System  Number:;DTWP-1 

frYPICAL  BUILDING  INFORMATIC 

)N 

...... 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

;M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM ^^EI^TING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

_j0 

PRES  STOP: 

24 

24 

24 

24 

24 

_  24 

_ 24 

REQ  START: 

0 

0 

0 

0 

_ 0 

_ 0 

:::_o 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

INPUTS 

Motor  HP 

5.00 

HP  Effic 

0.82 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

^QURS  CALCULATION? 

REQUIRED  PRESENT  , 
HR/YR  HR/YR  ; 

CLG  HRS  ON:  3,360  3,360! 

HTG  HRS  ON:  5,376  5,376 

H/CHRSON:  8,760  8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

I  C/H  HRS  SAVED:  0 


CONSTANTS 


HOAUHC: 

HOAUH: 

COAUHC: 

COAUC: 

HOAOHC: 

hoaohT 

COAOHC: 

0 

0 

0 

0 

0 

0 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8052  BUILDING  NAME:  SR  ENL  QTRS 

;=f;  s. 

System  Type: 

24 

_ 1 

System  Name: 

Dual  temperature  water  pump 

! 

System  Number: 

DTWP-1 

IliiPWfiSillg 

:  m&bi  MBiu/yr 

' ' '  S'  r 

£.  •  MH/yr  ' 

Schedule  ST/SP 

o.oo; 

.00; 

0.00 

Opt  ST/SP 

o.oo; 

0.00 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

7.46 

0.00 

0.00 

Economizer 

0.00 

o.oo: 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

i 

3.00 

1  TOTAL 

7.46|  '  ; 

.  O.oo!  :  : 

0.00: 

3.00 

UMCS 

FUNCTN 

NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

I  *  -  •&£ \ 

UMCS  APPLICATION 


DO 

POINTS 


POINTS 


DI 

POINTS 


AI 

POINTS 


COST 


22  Scheduled  start/stop  control  -  DTW  10  14  $1,418.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL: 


0  1  4  $1,418.00 


G-2384 


BUILDING  8054 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8054 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


Building  UA: 


System  Type:!5 

System  Name:jSteam  to  hot  water  converter 
System  Number:  CV-1 


CONDITIONED  SOFT: _ 11,6 


Catagory  Number:  {Construction: 

5IBRICK  AND  CMU 

I _ : _ 

Weeks  of  Winter: 

Weeks  of  Summer: 


jlise:  iOccupancy  HRS:  Occupancy  Days: 

_  BARRACKS  0000-2400  M-F;  SAT^SUN 


SUN:  MON: 


l 

TUE:  WED:  THUR: 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


INPUTS 

Motor  HP 

0.00 

HP  Effic 

0.00 

Load  Factor 

0.80 

I  CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

325,000 

1  BLR  CAP  OUTPUT  (BTUH) 

325,000 

illiliilj 


HR/YR  HR/YR 

CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376! 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0 

1  HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

FRI: 

SAT: 

o  : 

0 

24 

0  : 

0 

24 

CONS 

24 

TANIS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

i 

DDCCHC: 

0.0000556 

j  ....  .. _ _ 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

L _ _ _ _ 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2385 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8054 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

SK'ENERGY  CALCULATION  SUMMARY  ® 

J  **  X  ,  V®  V® 

"  "  ”  "" 

.  ■■■■■■■" . 

~ . . 

— *  ''  =.===^  --  ■' 

System  Type: 

5 

1 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

CV-1 

1 

aresiiiiiip. 

WMhiyrB 

MBtu/vr 

mm 

Schedule  ST/SP 

0.00; 

.001 

0.00 

OptST/SP 

0.00: 

0.00: 

0.00 

Duty  Cycle 

0.00 

1 

0.00 

0.00; 

Demand  Limit 

o.oo: 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

o.oo: 

Sub  Total 

0.00; 

0.00 

0.00 

Economizer 

i  . i 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

1.84 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

1  Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

i 

3.00 

and  Safety  Alarms 

r  “TOTAL 

H®.;"® :.®:®®; 0.00® 

0.00 

1.84 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


AO 


DO  -  -  AO  DI  AI  r 

.  NO.  J  _  POINTS  POINTS  POINTS  POINTS 


8 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


1 


1  1 


0 


COST 

$386.00 


$1,109.00 


$1,495.00 


G-2386 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

_  ENERGY  CALCULATION  PARAMETERS 


BLDG:  8054  BUILDING  NAME:  ENL  BARRACKS  W/D  DIN 


Building  UA:[ 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 
2.8991  |  CONDITIONED  SOFT: 


System  Type:|24 

System  NameijDual  temperature  water  pump 
System  Number:jDTWP-1 


1406-001 

16-Sep-95 

JM/AJN 


jCatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

;BARRACKS 

|0000-2400 

iM-F;  SAT-SUN 

Weeks  of  Winter: 

e _ _ 

32 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

!  0! 

0 

0 

0 

PRES  STOP: 

24 

24 

24 1 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

!  o. 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

Motor  HP 
HP  Effic 
Load  Factor 
CFM-HTG 
CFM-CLG 

_ %OA 

_ %Area 

CHILLER  CAP  (TONS) 
KW-TON 
BLR  CAP  INPUT  (BTUHf 
BLR  CAP  OUTPUT  (BTUH) 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON: 
HTGHRS  ON: 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

0, 

HTG  HRS  SAVED: 

o: 

C/H  HRS  SAVED: 

0 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

V  0 

HOAOH: 

0 

COAOHC: 

0 

i 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC:I 

0.000147 

NSC: 

20000 

i - 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2387 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8054 

BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 

S  ^Sii  t  lNlRGY  CALCULATION  SUMMARY 

iSystem  Type: 

|24  1 

System  Name: 

Dual  temperature  water  pump  ! 

(System  Number: 

IDTWP-1 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

1  invirs;  I  -  '  ‘  - 

TUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

NO.  1  :  ■  ;:i  ;  ;  w  ; ;  '  POINTS  POINTS  POINTS  POINTS 

22  Scheduled  start/stop  control  -  DTW  1  6  1  4  $1,418.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

TOTAL:  1  0  1  4  $1,418.00 


G-2388 


BUILDING  8056 
DET  DAY  ROOM 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8056 


BUILDING  NAME:  DET  DAY  ROOM 


Building  UA:j 


665| 


CONDITIONED  SOFT: 


plSfei^ 

System  Type:|15 

System  Name:|Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

2,100 


V 


Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7|BRICK  AND  CMU 

jBATTALION 

10700-1800 

M-F;  SAT 

Weeks  of  Winter: 


32; 

20 


Weeks  of  Summer: 


SYSTEIVLQPE  RATI  N<3_SCJH£DULE 


SUN: 


PRES  START: 


MON: 


TUE: 


WED: 


0  i 


PRES  STOP: 

24  ~ 

24  I 

24: 

~24 

REQ  START: 

0 

6 

6 

~6 

REQ  STOP:  ~ 

o  !_ 

21  ■ 

21 

21 

INPUTS 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

2,770 

CFM-CLG: 

2,770 

%OA: 

10% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HquIscalculai 

IQN$ 

•; . . 

REQUIRED  IPRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,560 

3,360; 

HTG  HRS  ON: 

2,496 

5,376! 

H/C  HRS  ON: 

4,067 

8,760 

CLG  HRS  SAVED: 

1,800 

HTG  HRS  SAVED: 

2,880 

C/H  HRS  SAVED: 

4,693 

THUR: 

FRI: 

SAT: 

0 

0 

0 

24 

24 

24 

6 

6 

8 

21 

21 

11 

CONSTANTS 

’  * 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

i  _ . . . 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

i  NSUCC: 

0.00249 

DDCCHC: 

0.000233 

j  DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2389 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  8056 


BUILDING  NAME:  DET  DAY  ROOM 


System  Type: 

15  “  ! 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

ilSkWh/yfil^  -Vj 

MBtu/yr  MH/yr 

^  Schedule  ST/S P 

o.ooi 

6,011.17 

21.06j 

optsT/sp; 

0.00; 

368.97 

o.oo| 

Duty  Cycle 

o.oo; 

0.00 

o.oo; 

Demand  Limit 

2.47 

0.00 

o.oo; 

Night  Setback 

o.oo; 

12,232.26 

24.34 

Sub  Total 

2.47 

18,612.40 

45.40 

Economizer 

o.oo; 

895.65 

0.00 

Ventilation/Recirculation 

0.00 

21.71 

1.37 

DDC  Control 

0.00 

2,624.97 

20.02 

HW  OA  Reset 

o.oo; 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TE  TOTAL  :  -.  ■{  v 

2.47! 

22,154.73: 

66.78,  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


DO  AO  DI 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


r|iC; 

POINTS 


POINTS 


_  '  ;,:v. 

s-  7-"' '' 

AI  COST 

POINTS 


0 

0 


1 


3 

0 


6 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2390 


BUILDING  8057 

ADMINISTRATION  &  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8057  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

j  Building  UA:j  5,4961  CONDITIONED  SOFT:  23,676 

System  Type:  5 _ j 

_ System  Name:jSteam  to  hot  water  converter _ j 

System  Number:!CV-1 


msmrnsnmmsasmm 


Category  Number:  {Construction: 

I  3:BRICK  AND  CMU 


£££  ~  £ £  _  __  -  1 

(Use: 

lADMIN  &  SUPPLY 


Weeks  of  Winter: 
Weeks  of  Summer: 

EMOPERATING 


Occupancy  HRS:  Occupancy  Days: 

i0700-1600  M-F 


SUN 

MON: 

TUE: 

WED: 

THUR: 

.  . . 

FRI: 

SAT: 

PRES  START:  C 

|i 

0 

!  0! 

0 

!  0 

0 

0 

PRES  STOP:  24 

24 

i  24 

24 

24 

24  ! 

24 

REQ  START:  C 

[ 

6 

6 

~ 6 

6 

6 

0 

REQ  STOP:  C 

_ 

17 

n 

17 

17 

17 

0 

INPUTS 

•CONST 

ANT$ 

Motor  HP 

0.00 

HOAUHC: 

0 

HP  Effic 

0.00 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

0 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

0% 

HOAOH: 

0 

%Area 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

450,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

450,000’ 

ECC: 

0 

REQUIRED  ’PRESENT 


ECHO 

NSUCHC 

NSUCC 

DDCCHC 

DDCCC 


CLG  HRS  ON: 

1,100 

3,360 

NSC: 

93100 

HTG  HRS  ON: 

1,760 

5,376 

DDCH: 

29900 

H/C  HRS  ON: 

2,868 

8,760; 

OPT: 

305 

CLG  HRS  SAVED:: 

2,260 

HTG  HRS  SAVED:! 

3,616; 

C/H  HRS  SAVED: 

5,892 

CHWR 

CNWR 

OAR 


0.000226 

0.000598 

0.0000188 

0.0000498 


G-2391 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8057 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


)r-::  ••  ‘  t  ,  *  * 

SSSIMI^ 

ss '“o''  4  '>*  4 4 

. ~ . 

v  s  ,st,v  ■  '*  ■  . . . . ~  '  ■ v 

. *  *'*“■“  . . . *  ' 

. .  ' 

System  Type: 

5 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

CV-1 

kWh/yr 

MBtu/vr 

ISIS  mm 

Schedule  ST/SP 

o.oo; 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.55 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

! 

3.00 

r  ’  TOTAL  _  ] 

0*00 

3*00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

?UNCTN 

NO. 


IK.-."'  f 


WMSiiS 

-t'A  '-L~  .  .  . . . . .  Hi 

UMCS  APPLICATION 


i  DO 
POINTS 


AO 

POINTS 


:.i*K  Stid 

>1 ' 

'  •••• 


DI 

POINTS 


3@5AI 

POINTS 


,-%L 
1,5*  i 


8  Scheduled  start/stop  control  -  STM-  1 

HW  Cnvrtr;  Optimum  start/stop 

control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

9  Hot  water  reset  -  STM-HW  0 

Converter 

jp  V'  '  ■  '  '  1  . ~ . 

t  TOTAL:  1 


1 


COST 


$386.00 


$1,109.00 


$1,495.00 


G-2392 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8057 


Building  UA:[ 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

L49S  CONDITIONED  SOFT:; 


LOIN 


Category  Number:  (Construction: 

|  3BR1CK  AND  CMU 


ADMIN  &  SUPPLY 


mrnmmsm&m 

System  Type: 

24 

. . . . . . . .  i 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-1 

(Occupancy  HRS: 

10700-1600 


(Occupancy  Days: 

Im^f 


Weeks  of  Winter: 
Weeks  of  Summer: 


a  a  aiafcae 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

!  0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

6 

6 

6 

6 

6 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

0 

Inputs  1W; 

CQNi 

1 

I 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
~  CFM-CLG: 

%OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

HR/YR 


CLG  HRS  ON 

1,100 

HTG  HRS  ON 

1,760 

H/C  HRS  ON 

2,868 

CLG  HRS  SAVED 

2,260 

HTG  HRS  SAVED 

3,616 

C/H  HRS  SAVED 

5,892 

PRESENT 

HR/YR 

3,360 

5,376 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2393 


EMC  ENGINEERS,  INC. 

PROJECT  NAME.EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8057 


UBS! 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


ENERGYCALCULATION  SUMMARY 


System  Type: 

[24 

System  Name: 

jDual  temperature  water  pump 

System  Number: 

SDTWP-1 

■mfimsssm 

mm 

MBtu/yr 

MH/yr 

Schedule  ST/S P 

0.00 

5,081.55  0.00 

opt  st/s p: 

0.00; 

263.04  0.00 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

1.-76; 

0.00 

0.00 

Night  Setback 

0.00' 

0.00 

0.00 

Sub  Total 

1.76 

5,344.59 

0.00 

Economizer 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

;  i 

3.00 

1  TOTAL  'mmli 

1.76!  r  v; 

5,344.59 

o.oo; 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

:UMesf‘ ~m 

<JCTN’ 


I  UMCS  APPLICATION  ™  *n  m 


.  ■  vwivomi 

-  .  . 

£ 


DO  AO 

POINTS  POINTS 


pi  ■  m . AI 

POINTS  POINTS 


COST 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


1 


1 


TOTAL: 


$1,418.00 


$1,418.00 


G-2394 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8057 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA: 


5,496 


CONDITIONED  SOFT:! 


23,676 


Warn 

INF 

ORMATION  -  "•  : 

System  Type: 

19  | 

System  Name: 

Fan  coil  unit 

System  Number: 

FC-1 

|J 

:  S  ' 

":X 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

j  3iBR!CK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter: 


Weeks  of  Summer: 


32; 

20 


SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 


WED:  THUR: 


FRI: 


SAT: 


PRES  START:  ” 

0 

0  _ 

0 

0 

0 

os  L 

0 

PRES  STOP:  I 

24 

24 

24 

24 

24 

24  ^ 

24 

REQ  START:  “ 

0 

6 

6 

_ 6 

6 

6 

0 

REQ  STOP: 

0-  L 

17 

17 

17  ; 

17 

17 

0 

INPUTS 


Motor  HP: 


1.00 


HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

18,000 

CFM-CLG: 

18,000 

%OA: 

20% 

%Area: 

37% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 


i  . 

\  •  :  j  :  ••  :■  ■: 


REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON:| 

1,100; 

3,360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616; 

C/H  HRS  SAVED: 

5,892 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

1 . . .  .... 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2395 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8057  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Wm  mmmmmm 

.icw/yrislTtS! 

ss^-kwMyr...  : 

MBtu/vr 

MH/yr  . 

Schedule  ST/Sp] 

o.oo; 

5,081.55 

o.oo; 

opt  st/sp; 

0.00; 

263.04 

0.00 

; 

Duty  Cycle 

0.00; 

0.00 

0.00; 

Demand  Limit 

0.00' 

0.00 

0.00: 

Night  Setback 

0.00 

23,969.24 

189.32; 

Sub  Total 

0.00 

29,313.83 

189.32; 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

L.  ■■■>.•  TOTAL  ■  ' 

0.00; 

29,313.83! 

189.32 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  j 
FUNCTN 
NO. 


;"V;Vv:  '  ■ 


iWV  -.T ,1 


UMCS  APPLICATION 


•  S&fel 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


GOST 


20  Scheduled  start/stop  control  -  10  12  $1,213.00 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


TOTAL: 


1  2  $1,213.00 


G-2396 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8057  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

|  Building  UA:|  M96  [  CONDITIONED  SOFT:  23,676 


i 

System  Type:!l6 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-1  ! 

KW3g';; 


»  irivnu  uvifaiiE 

Catagory  Number: 

aagpii 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

i  3 

BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

|M-F 

Weeks  of  Winter: _ 3Z 


Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

THUR: 

?  c«-i" 

FRI: 

SAT: 

PRES  START: 

0 

1  0 

0 

o; 

0 

0 

0 

PRES  STOP: 

24! 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

6 

6 

6 

6 

6 

0 

REQ  STOP: 

0 

17 

17 

17 

17  : 

17 

0 

INPUTS 


Motor  HP: 


0.50 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

13% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

6 

BLR  CAP  OUTPUT  (BTUH): 

0 

I^URSCAUiuL^dN^iS" 

y*  ‘ 

7  -..''"'‘A 

REQUIRED 

PRESENT 

!HR/YR 

HR/YR 

CLG  HRS  ON: 

1,100; 

3,360; 

1  HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

|  C/H  HRS  SAVED:] 

5,892 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

j  DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT:| 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR:; 

5.67 

G-2397 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8057 

nil 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

16 

j 

System  Name: 

Heating  and  Ventilating  Unit 

; 

System  Number: 

HV-1 

1111 

kWh/yr 

Mitu/yr  MH/yr 

Schedule  ST/SPi 

0.00 

1,634.87 

0.00 

Opt  ST/SP] 

0.00 

137.90 

0.00, 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

;  Night  Setback 

0.00 

0.00 

64.47 

Sub  Total 

0.00 

1,772.77 

64.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

IS<  •'  TOTAL 

•V  0.00)  ■  :;:;r 

1,772.77! 

85.18  •  3.00 

UMCS 

UNCTN 

NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO 

POINTS 


AO 

POINTS 


DI  ' 
POINTS 


AI 

POINTS 


COST 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 


0 

0 


1 


3 

0 


2 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2398 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8057  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


[Category  Number:  Construction: 

[Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

10700-1600 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  0' 

i  o 

0: 

0 

o  r 

0 

!  o; 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

6 

6 

6 

6 

6 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

0 

CLG  HRS  ON:  1,100  3,360; 

HTG  HRS  ON:  1,760  5,376 

H/C  HRS  ON:  2,868  8,760 


CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

i  C/H  HRS  SAVED: 

5,892 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

DDCH 

!  29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2399 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8057  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit  ! 

System  Number: 

HV-2  j 

agE;-  kWh/yr 

MH/yr 

Schedule  ST/SP 

0.00 

1,634.87  o.ooj 

opt  st/sp;  o.oo 

137.90 

0.00: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

64.47 

Sub  Total 

0.00 

1,772.77 

64.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.71; 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

P' - TOTAL- 

1,772,77 

.  ■;  .  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

'  '  '  '  '  '  " 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  POINTS  POINTS  POINTS  POINTS 


UMCS 


COST 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


TOTAL: 


1 


0 

0 


0 


0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


0  4  $1,433.00 


G-2400 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN 


CFM-CLG:  0 

%OA:  100% 

%Area:  13% 

CHILLER  CAP  (TONS):  0 

KW-TON:  0.00 


BLR  CAP  INPUT  (BTUH): 


0 


BLR  CAP  OUTPUT  (BTUH): 


0 


REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON 

j  1,100  3,360 

HTGHRSON 

1,760  5,376; 

H  1C  HRS  ON 

2,868  8,760 

CLG  HRS  SAVED 

2,260 

HTG  HRS  SAVED 

3,616 

C/H  HRS  SAVED 

5,892 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

;  o 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

:  0.17 

;  ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

DDCH 

!  29900 

OPT 

305 

CHWR 

17.5 

CNWR 

i  0 

OAR 

|  5.67 

G-2401 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8057 

BSPgPp*; 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

CALCULATION  SUMMARY  ^ 


System  Type: 

jl6 

System  Name: 

Heating  and  Ventilating  Unit  ; 

System  Number: 

HV-3  ; 

kW/yr 


Schedule  ST/SP 


kWh/vr  :  -  fgl 

1 ,634.87 


MBtu/yr 


MH/vr 


Opt  ST/SP; 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

64.47; 

Sub  Total 

0.00 

1,772.77 

64.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Maintenance,  Run  Time, 
_  and  Safety  Alarms 

TOTAL  I 


1,772.77 


’  3.00 


;  UMCS 
FUNCTN 
NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

TOTAL: 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 

$348.00 

$813.00 

$272.00 

$1,433.00 


G-2402 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8057  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Category  Number:  Construction:  Use:  jOccupancy  HRS:  |Occupancy  Days: 


3  BRICK  AND  CMU  [ADMIN  &  SUPPLY  B700-1600  [M^F 


Weeks  of  Winter:|  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24  ! 

24 

24 

24 

24 

24 

REQ  START: 

0 

6  [ 

6 

6 

6 

6 

0 

REQ  STOP: 

1 _ 0 

17 

17 

17 

17  ' 

17 

0 

INPUTS 

CONSTANTS 

Motor  HP 

0.50 

HOAUHC: 

0 

HP  Effic 

0.66 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

2,400 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

100% 

HOAOH: 

0 

%Area 

13% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0 

ECHC:  0 


CLGHRSON:  1,100  3,360 

HTG  HRS  ON:1  1,760  5,376 


H/C  HRS  ON:  2,868  8,760| 


CLG  HRS  SAVED: 

2,260' 

HTG  HRS  SAVED:; 

1  .  ! 

3,616 

C/H  HRS  SAVED: 

5,892 

NSUCHC:  0.000226 

NSUCC:  0.000598 


DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH:; 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2403 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


8057 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

16  ! 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-4 

smmmcmmssrnm 

rnffii 1ST  v. 

MBtu/yf 

MH/vr 

Schedule  ST/SP 

0.00 

1 ,634.87 

o.oo; 

Opt  ST/Spj 

0.00 

137.90 

0.00 

Duty  Cycle^ 

0.00 

0.00, 

o.oo: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

64.47 

Sub  Total 

0.00 

1,772.77 

64.47: 

Economizer 

0.00 

0.00 

0.00 

1  Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

o.oo: 

0.00 

o.oo: 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

ITT  TOTAL  i 

0.00; 

1,772.77 

85.18 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


;S|i  -I,' 

.  v  ’  '  ^  ■  V 

UMCS  APPLICATION  DO  AO  DI  AI 


POINTS  POINTS 


POINTS  POINTS 


COST 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

TOTAL: 


1 


0 

0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2404 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN 


BLDG:  8057 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:| 


System  Type:  16 _ 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:HV-5 


CONDITIONED  SOFT: 


Catagory  Number:  Construction: 

3  BRICK  AND  CMU 


Weeks  of  Winter: 

32] 

Weeks  of  Summer: 

20! 

Use: 

“ADMIN  &  SUPPLY 


'Occupancy  HRS: 
10700-1600 


Occupancy  Days: 

"iM^F 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

!  0 

0 

0 

PRES  STOP: 

24 

24! 

24 

24 

24 

24 

24 

REQ  START: 

0: 

6 

6 

•  6 

6 

6 

0 

REQ  STOP: 

0 

17 

17, 

17 

17 

17: 

0 

INEUIS 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

13% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH):| 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

d 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

I  ECC: 

0 

ECHC: 


0 


CLGHRSON:  1,100  "  3,360 

HTG  HRS  ON:  1 ,760  5,376 

H/C  HRS  ON:  2,868  8,760 


CLG  HRS  SAVED:  2,260 

HTG  HRS  SAVED:|  3,616" 

C/H  HRS  SAVED:  5,892 


NSUCHC:!  0.000226 


— • — - 

NSUCC: 

0.000598 

DDCCHC:; 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR:; 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2405 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8057 

6;.: -A; 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

System  Type: 

16  i 

System  Name: 

Heating  and  Ventilating  Unit 

[System  Number: 

|HV-5 

mm 


kWh/yr 


MH/vr 


Schedule  ST/SP 

0.00; 

1,634.87 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00; 

Duty  Cycle 

o.oo; 

o.oo; 

o.oo: 

Demand  Limit 

o.oo; 

o.oo; 

0.00 

Night  Setback 

0.00! 

0.00 

64.47: 

Sub  Total 

0.00 

1,772.77 

64.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time,  I 
and  Safety  Alarms 

TOTAL  | 


1,772.77 


UMCS 

jFUNCTN  UMCS  APPLICATION 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


TOTAL: 


COST 

$348.00 

$813.00 

$272.00 

$1 ,433.00 


G-2406 


BUILDING  8059 

ADMINISTRATION  &  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8059 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

Building  UA: 

5,496]  CONDITIONED  SOFT:  23,676 

1  _ I _ _ 

5YTEM  INFORMATION 

System  Type: 

5 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

CV-1 

SlWt^rr8; 

|Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

!  3 

BRICK  AND  CMU 

jADMIN  &  SUPPLY 

0700-1600 

|M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

System  opera 

flNGS< 

SUN: 

shedui 

MON: 

§U7 

TUE: 

WED: 

THUR: 

FRi: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

...  0( 

0 

PRES  STOP: 

24 

24 

24 

i  24 

24 

24:  : 

24 

REQ  START: 

0 

6 

6 

6 

6  ' 

6 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

0 

INPUTS 

St.  <  .  „  .  .  .  t  .  >  t  -  < 

Motor  HP: 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

586,000 

BLR  CAP  OUTPUT  (BTUH): 

586,000 

a.-'..:.  . 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON:] 

1,760 

5,376; 

H/CHRSON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED:! 

3,616 

C/H  HRS  SAVED:  5,892 


CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

1 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

I  NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

!  CHWR:i 

17.5 

CNWR: 

0 

!  OAR: 

5.67 

G-2407 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8059  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

5 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

CV-1 

kWh/yr 


MBtu/yr 


MH/vr 


Schedule  ST/S P 

o.oo; 

.00 

0.00 

Opt  ST/SP 

0.00! 

0.00 

0.00: 

; 

Duty  Cycle 

o.oo: 

0.00: 

s 

o.oo; 

i 

Demand  Limit 

0.00 

o.oo; 

0.00; 

Night  Setback 

o.oo, 

0.00 

o.oo; 

Sub  Total 

0.00 

0.00 

o.oo; 

Economizer1 

0.00 

0.00 

o.oo: 

DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  T 


:  r 

UMCS 

FUNCTN  UMCSAPPL 

SLY.,'  “ '  ^  >•  •  >iv.S7* .<  V *'*i \ x v»/> 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  i 


^  ■ iS 


. 'T vi; 

TOTAL: 


DO 

POINTS 


POINTS  POINTS 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


AI 

POINTS 


COST 


$386.00 


$1,109.00 


$1,495.00 


G-2408 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8059 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA: 


5,496; 


CONDITIONED  SOFT: 


23,676 


S!ISi!l«*Bill(!  litillf  I  f 111  I  i  I :  illll  fljglll 


System  Type:|24 


System  Name:lDual  temperature  water  pump 


System  Number:  DTWP-1 


Catagory  Number: 

jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3IBRICK  AND  CMU 

^DMIN  &  SUPPLY 

|0700-1600 

'M-F 

Weeks  of  Winter:' 

32  j 

Weeks  of  Summer: 

20 

$YSTeMpPERAHiip  SCHEfilUs 

«'=  "i: 

. - 

m  in 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0  !  0 

_  o;  i 

0 

o  | 

0'  ! 

o' 

PRES  STOP: 

24;  •  24! 

24  r 

24 

!  24:  [ 

24  [ 

24 

REQ  START: 

0  6 

6 

6 

6  [ 

6;  [ 

o| 

REQ  STOP: 

0  i  17 

17  : 

17 

17 

17  : 

0 

mm 

Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0%, 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

poi^cSiSMtXfiONS 

r-'  , 

*<s- 

REQUIRED  PRESENT 

iHR/YR 

IHR/YR 

| 

CLG  HRS  ON: 

1,100 

3,360; 

HTG  HRS  ON: 

1,760 

5,376, 

H/C  HRS  ON:; 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260! 

HTG  HRS  SAVED:! 

3,616 

C/H  HRS  SAVED: 

5,892 

CONSTANTS. 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

!  0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2409 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8059  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

i  ; i:  energy  calculation  summary 


System  Type: 
System  Name: 
System  Number: 


IDual  temperature  water  pump 
lDTWP-1 


Schedule  ST/SP 

0.00  5,081.55  0.00 

Opt  ST/SP 

0.00  263.04  0.00 

Duty  Cycle 

o.oo:  o.oo  o.oo 

Demand  Limit 

1.76  0.00  0.00 

Night  Setback 

o.oo  o.oo:  o.oo 

Sub  Total 

1.76  5,344.59  0.00 

Economizer 

0.00  0.00  0.00 

Ventilation/Recirculation 

0.00  0.00  0.00 

DDC  Control 

HWOA  Reset 

Chilled  Water  Reset 

Condenser  Water  Reset 

Chiller  Demand  Limit 

o  o  o  o  o 

o  o  o  o  o 

o  o  o  o  o 

o  o  o  o  o 

O  O  O  O  CD 

o  o  o  o  o 

o  o  o  o  o 

o  o  o  o  o 

o  o  o  o  o 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  T 


5,344.59 


V-  *' '3*3,-  -’si:'- : 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


fUMCSlI 
FUNCTN 
t  NO. 


UMCS  APPLICATION 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


COST 


$1,418.00 


TOTAL: 


$1,418.00 


G-2410 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8059 

BUILDING  NAME: 

ADMIN  &  SUPPORT  BLDG 

Building  UA: 

5,496 

CONDITIONED  SOFT: 

23,676 

_ _ _ 

_ _ . .  „„ 

/  srji. .  f  ;J£  i ';v  :  ;  ’ 

System  Type:  19 

i 

System  Name:  Fan  coil  unit 

System  Number:  FC-1 

I 

■  '  Sjf7'  '^1 

f|||r 

Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

Admin  &  supply 

0700-1600 

Im-f 

Weeks  of  Winter:1 

Weeks  of  Summer:; 

~20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:"  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

6 

6 

6 

6  ^ 

6 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

0 

INPUTS 

Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

18,000 

CFM-CLG: 

18,000 

%OA: 

20% 

%Area: 

37% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

_ 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOU.R3  CALCULATIONS 

-  -  -  -  - 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226’ 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

C/H  HRS  SAVED:  5,892 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8059 

Pi . 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Type: 

19  | 

System  Name: 

Fan  coit  unit  j 

System  Number: 

FC-1 

\  'iwctipws^ii 

mmmmm 

MBtu/yr  MH/yr 

Schedule  ST/SP 

0.00 

5,081.55 

0.00 

Opt  ST/SP 

0.00 

263.04 

o.ooj 

Duty  Cycle 

0.00 

0.00 

0.00| 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

23,969.24 

189.32 

Sub  Total 

0.00 

29,313.83 

189.32 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL 

0.00 

29,313.83 

189.32  "  0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

-<  *}&&**#&*.***£  W'JPK&i&St' Wi:?!?* 


l\ 

.  NO. 


k-  - 


.  •  .  '  -  /o- ^  . ■: . 

-  DO  AO 


POINTS 


DI 

POINTS  POINTS 


AI 

POINTS 


:i?'febsTs; 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  • 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


0 


1 


t.-: -  ■■  •,  : 


TOTAL: 


$1,213.00 


$1,213.00 


G-2412 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8059 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:| 


5,496' 


CONDITIONED  SOFT: 


23,676 


yj&m  SJSLjlH  l  Wk^JJklXJ  a 

16 

System  Name: 

Heating  and  Ventilating  Unit  j 

System  Number: 

HV-1  i 

Catagory  Number: 

Construction:  Use: 

Occupancy  HRS:  Occupancy  Days: 

3| 

BRICK  AND  CMU  ADMIN  &  SUPPLY 

0700-1600  M-F 

Weeks  of  Winter:’ 

_ 33 

Weeks  of  Summer: 

20 

SUN:  MON:  TUE: 


X; fa Si 

WED:  THUR:  FRI: 


SAT: 


PRES  START: 

0; 

0  r 

0 

0 

0 

0  r 

0 

PRES  STOP: 

24 

24 

24 

24:  i 

_ 24  [_ 

24 

24 

REQ  START: 

0 

6 

6 

6  ; 

6  : 

6: 

0 

REQ  STOP: 

0  ; 

17 

17  L 

17  1 

17  i 

_i I  L 

0 

Inputs 

CONSTANTS 

~ ~  Motor  HP: 

0.50 

HOAUHC: 

HP  Effic 


Load  Factor: 


CFM-HTG 


CFM-CLG 


%OA 


%Area 


CHILLER  CAP  (TONS) 


KW-TON 


BLR  CAP  INPUT  (BTUH) 


BLR  CAP  OUTPUT  (BTUH) 


0.66 


HOAUH: 


0.80 


COAUHC: 


2,400 


COAUC: 


HOAOHC: 


100% 


HOAOH: 


13% 
—  0 


COAOHC: 


COAOC: 


0.00 


DC  DUTY: 


0.17 


DC  DEMAND: 


0.17 


ECC: 


ECHC: 


HOURS  CALCULATIONS 


NSUCHC: 


NSUCC: 


0.000226 


0.000598 


REQUIRED 

IHR/YR 


PRESENT 

HR/YR 


DDCCHC: 


0.0000188 


DDCCC: 


0.0000498 


CLG  HRS  ON: 


1,100 


3,360 


NSC: 


93100 


HTG  HRS  ON: 


1,760 


5,376 


DDCH: 


29900 


H/CHRS  ON: 


2,868 


8,760 


OPT: 


305 


CHWR: 

17.5 

1  CLG  HRS  SAVED: 

1  - 

2,260 

CNWR: 

0 

HTG  HRS  SAVED: 

3,616 

OAR: 

5.67 

C/H  HRS  SAVED: 

5,892 

G-2413 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/AJN 


BLDG:  8059 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

16  ~  } 

|System  Name: 

Heating  and  Ventilating  Unit  1 

(System  Number: 

~i 

Schedule  ST/SP 

6.00; 

1 ,634.87; 

0.00 

Opt  SUSP] 

0.00; 

137.90, 

0.00; 

Duty  Cycle| 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00; 

0.00 

0.00 

Night  Setback 

0.00; 

0.00 

64.47 

Sub  Total 

0.00: 

1,772.77 

64.47 

Economizer 

0.00; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

_ HW  OA  Reset 

Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  1 


1,772*77 


|  .  *  o.g.o 

UMCS . 

FUNCTN  UMCS  APPLICATION 

t  no. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


POINTS  POINTS  POINTS  POINTS 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

swT'T f-  r>* -;^r<  -  r< ~ 

\.V  -  ■■  '■  —  V 

TOTAL: 


COST 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-2414 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8059  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

Building  UA:j  5,496'  CONDITIONED  SOFT:  23,676 


m 

A 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-2 

mmmmmmmmmn 

Catagory  Number: 

Construction: 

Use: 

jOccupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

^DMIN  &  SUPPLY 

10700-1600 

M-F 

Weeks  of  Winter:' 

32 

Weeks  of  Summer:  20 


SYSTEM  OPERA1 

flNGSC 

:hedl 

ile 

"  ■  f\V  •!' 

V  .  ,  / 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  ~ 

24  ; 

24 

24 

~  24 

24 

24 

24 

REQ  START:  ^ 

0 

6 

6 

6 

6 

6  r 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

0 

Inputs 


Motor  HP: 


0.50 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

0 

%pA: 

100% 

%Area: 

13% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Nours  calculations 

■  : 

m-  :■ ..  • 

REQUIRED  PRESENT 
HR/YR  HR/YR  ! 

CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892: 

CONSTANTS 

' . V  .  *  .4 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC:, 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2415 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8059 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

T:;>|NEfG^®Cyi^tlON  SUMMARY  4 

System  Type:  16 

System  Name: 

iHeating  and  Ventilating  Unit  i 

System  Number: 

jHV-2  | 

mm 


kWhfyr 


MBtu/yr 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

_  total  F 


MH/vr 


Schedule  ST/S P 

0.00 

1 

1,634.87 

0.00 

Opt  SUSP 

0.00; 

137.90 

0.00 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

64.47 

Sub  Total 

0.00 

1,772.77 

64.47 

Economizer 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

1,772.77 


i*‘  -  --- 

;  UMCS  |- 

FUNCTN  UMCS  APPLICATION 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

,  s  :«:V  ® 


teiissps 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

4  TOTAL: 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 

$348.00 

$813.00 

$272.00 

$1,433.00 


G-2416 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION :  FT.  Rl  LE Y,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  8059 


Building  UA:; 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

5,496  I  CONDITIONED  SQFT: 


23,676 


1  System  Type: 

16  ! 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-3  i 

fcatagory  Number:  |Construction: 

S  3  BRICK  ANDCMU 


Use:  Occupancy  HRS:  Occupancy  Days: 


|Use: 

ADMIN  &  SUPPLY 


0700-1600 


j 

Weeks  of  Winter:| 

32 

! 

Weeks  of  Summer: 

20 

SUN:  MON: 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


TUE:  WED:  THUR: 

0  !  0  ;  0 


INPUTS 


Motor  HP: 
HP  EfficT 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS):” 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
TLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376! 

H/C  HRS  ON: 

2,868 

8,760s 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

j 

C/H  HRS  SAVED: 

5,892 

6! 

0 

17 

0 

CONSTA 

NTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

1 

ECHC: 

0 

NSUCHC: 

0.000226 

j 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305" 

CHWR: 

17.5 

j 

CNWR: 

0 

OAR: 

5.67 

G-2417 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  8059 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

.  ENERGY  CALCULATION  SUMMARY 

System  Type: 

lie  j 

System  Name: 

IHeating  and  Ventilating  Unit 

System  Number: 

IHV-3 

1406-001 

16-Sep-95 

JM/AJN 


mm  1  MBtu/yr 

'■  MH/vr 

Schedule  ST/SP 

o.oo: 

1,634.87 

0.00 

Opt  ST/SP 

o.oo; 

137.90 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

64.47 

Sub  Total 

o.oo; 

1,772.77 

64.47 

Economizer 

0.00 

0.00 

0.00; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.71 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00; 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

|E: r '  /'-‘/TOTAL'  *:  l 

0.00| 

1,772.77j 

85,18 

. 

3.00 

HE 


ar 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


<CTN 

NO. 


UMCS  APPLICATION 


DO  AO  D1  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


18  Scheduled  start/stop  control  -  AHU;  10  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 


30  Direct  digital  control  -  H&V  Unit  0 


0  3  $813.00 


33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 


0  0  $272.00 


TOTAL: 


$1,433.00 


G-2418 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


-  ... 

INPUTS 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

13% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

o.oo; 

BLR  CAP  INPUT  (BTUH): 

ot 

BLR  CAP  OUTPUT  (BTUH): 

0 

iREQUIRED  PRESENT 
iHR/YR  HR/YR 


CLG  HRS  ON:  1,100  3,360 

HTG  HRS  ON:|  1,760  5,376; 

H/C  HRS  ON:;  2,868  8,760; 


CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

i  ; 

3,616 

C/H  HRS  SAVED:' 

5,892 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

I  OAR: 

5.67 

G-2419 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8059 

MjPtPi 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

®s«sss': 


System  Type: 

16  "  ”  | 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number:  i 

HV-4 

llil 

. MBtu/yr  ■ 

MH/vr 

Schedule  ST/SP 

0.00 

1,634.87 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00: 

o.oo; 

Demand  Limit 

0.00 

0.00 

o.oo; 

Night  Setback 

0.00 

0.00 

64.47: 

Sub  Total  | 

0.00 

1,772.77 

64.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

E  TOTAL  -7 

OM 

>  ;  1J72.77] 

85.18 

w 

b 

o 

lsl»WSiS8^8SKS®iS®BSL'?&i 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS 


CTN 
NO. 


StS 


POINTS  POINTS 


COST 


18  Scheduled  start/stop  control -AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 


TOTAL:  1  -  A  **2 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-2420 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8059  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:j  5,496  CONDITIONED  SOFT: _ 23,676 


System  Name:  Heating  and  Ventilating  Unit 
System  Number:  HV-5 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24:  [ 

24! 

24; 

24 

24 

24 

REQ  START: 

0  ; 

6  [ 

6; 

6 

6 

6 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

0 

. :  .  ' 

INPUTS 

MotorHP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

2,400; 

CFM-CLG: 

0 

%OA: 

100% 

!  “/.Area: 

13%; 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HR/YR  HR/YR 


1  CLG  HRS  ON: 

1,100;  3,360! 

HTG  HRS  ON: 

1,760  5,376 

H/C  HRS  ON: 

2,868  8,760 

CLG  HRS  SAVED 

2,260 

HTG  HRS  SAVED 

j 

3,616 

C/H  HRS  SAVED 

5,892 

PO 

NSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR:' 

5.67 

G-2421 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  8059 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


. *  -  . . .  y. 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-5 

MBiuiyr  1  MH/yr 

Schedule  ST/S P 

0.00 

1,634.87 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

64.47 

Sub  Total 

0.00 

1,772.77 

64.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.71; 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

1  l 

TOTAL 

1, 772.77f 

85.18  r  .  3.00 

:  ;,v .  .  .. 


30 

33 


H? 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


TOTAL:  1  2 


0  4  $1,433.00 


G-2422 


BUILDING  8063 

ENLISTED  PERSONNEL  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


INPUTS 

Motor  HP: 

10.00 

HP  Effic: 

0.86 

Load  Factor: 

0.80 

CFM-HTG: 

21,700 

CFM-CLG: 

21,700 

%OA: 

20% 

%Area: 

75% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HR/YR  HR/YR 

CLG  HRS  ON:  1,740  3,360 

HTG  HRS  ON:  2,784  5,376 

H/C  HRS  ON: _ 4,536 _ 8,760 

CLG  HRS  SAVED:  1,620 

HTG  HRS  SAVED:  2~592 

C/H  HRS  SAVED:  4,224 


HOAUHC 

28.4 

HOAUH 

45.6 

COAUHC 

0.000623 

COAUC 

0.00165 

HOAOHC 

33.9 

HOAOH 

54.4 

COAOHC 

0.0006483 

COAOC 

0.00171 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000208 

ECHC 

0.0000788 

NSUCHC 

0.000261 

NSUCC 

0.000691 

DDCCHC 

0.00018 

DDCCC 

0.000476 

NSC 

57200 

DDCH 

22500 

OPT 

C'  ,1  305 

CHWR 

175 

CNWR 

0 

OAR 

5.67 

G-2423 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


BLDG:  8063 

ISg&;  *  •'  - 


^  BUILDING  NAME:  ENL  PERS  DIN 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

10  ! 

System  Name: 

Multizone  air  handling  unit  ' 

System  Number: 

AHU-1 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

total  I 


kWh/yr 


Schedule  ST/SP 

o.oo; 

40,797.72 

520.58 

[  Opt  ST/SP 

0.00: 

2,121.49; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

14.19 

0.00 

0.00 

Night  Setback 

0.00 

23,921.04 

142.86 

Sub  Total  | 

14.19 

66,840.25 

663.44 

Economizer 

0.00 

7,757.11 

0.00 

Ventilation/Recirculation 

0.00 

824.67 

37.59 

DDC  Control 

0.00 

17,719.29 

56.19 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

93,141.32 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 


FUNCTN 
(■  NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

:  DI 

POINTS 

V  '  AI 
POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

29 

Direct  digital  control  -  MZ  AHU 

0 

7 

0 

8 

$3,378.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35 

Outside  air  damper  economizer 
control  -  MZ  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

L 

TOTAL: 

8 

/  1  II 

11 

$4,509.00 

G-2424 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


INPUTS 


Motor  HP 

30.00 

HP  Effic 

0.87 

Load  Factor 

0.80 

CFM-HTG 

41,000 

CFM-CLG 

0 

%OA 

100% 

%Area 

25% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CLG  HRS  ON: _ 1,740; _ 3,360 

HTG  HRS  ON:  2,784  5,376 

H/C  HRS  ON:  4,536  8,760 


CLG  HRS  SAVED: 

1,620 

HTG  HRS  SAVED: 

2,592 

C/H  HRS  SAVED: 

4,224 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

;  DDCCHC: 

0.00000209 

DDCCC: 

0.00000552 

NSC:i 

992000 

DDCH: 

9640 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2425 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


BLDG:  8063  BUILDING  NAME:  ENL  PERS  DIN 


8063 

wmmMmmmmmmm 


(System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

{System  Number: 

A  HU-2 

ys  : 


kW/yr 


kWh/yr 


MBtu/yr 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

^  TOTAL^lffW 


59,824.55 


833.87 


MH/yr 


Schedule  ST/SP 

_ 

0.00; 

53,526.15: 

0.00 

Opt  ST/SP 

_ 

0.00; 

6,298.41 

0.00, 

1 

Duty  Cycle 

o.oo1 

_ 1 _ 

0.00 

0.00 

Demand  Limit 

26.33 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

825.84 

Sub  Total 

26.33 

59,824.55 

825.84 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

8.03 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

UMCS 

FUNCTP 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


I  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

|  TOTAL:  1 


4 


;  COST 
$348.00 

$813.00 

$272.00 

$1,433.00 


G-2426 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8063 

BUILDING  NAME: 

ENL  PERS  DIN 

Building  UA: 

3,330; 

CONDITIONED  SOFT: 

18,313 

iip 

St’-? 

. 

_ _ _ _ _  _ 

^  . r. . . 

SYTEJi^FORMAflON 

System  Type: 

26 

System  Name: 

Pump 

System  Number: 

CWP-1 

immm 

pTYPI(^t::BlJILDlN!£iS 

FQRMAUQM 

Catagory  Number:  jConstruction: 

jUse: 

Occupancy  HRS: 

‘Occupancy  Days: 

11  BRICK  AND  CMU 

iMESS  HALL  -  DINING  AREA  0600-2000 

|M-F;  SAT-SUN 

Weeks  of  Winter: 

”32 

Weeks  of  Summer: 

20 

System  operating  schedule 

"  *7^ . 

y  '  * 

■ '  .r~  "Fpy:";  * 

\  v  •. *v "  • ..  r : 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0 

0 

0 

0 

0 

0  0 

PRES  STOP:  24 

24  , 

24 

24 

24 

24  24 

REQ  START:  7 

5 

5 

5 

5 

5  7 

REQ  STOP:  18 

18 

18 

18 

18 

18  18 

ineuis 

■  - 

Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

KURrCAO:0LATIONS 

. ;;  :v  . 

IREQUIRED  PRESENT 

IHR/YR 

|HR/YR 

CLG  HRS  ON:; 

1,740 

3,360 

HTG  HRS  ON: 

2,784 

5,376 

H/CHRSON: 

4,536 

8,760 

CLG  HRS  SAVED:  1,620 

HTG  HRS  SAVED:  2,592 

C/H  HRS  SAVED:  4,224 


CONSTANTS 


HOAUHC: 

28.4 

HOAUH: 

45.6 

COAUHC: 

0.000623 

COAUC: 

0.00165 

HOAOHC: 

33.9 

HOAOH: 

54.4 

COAOHC: 

0.0006483 

COAOC: 

0.00171 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000208 

ECHC: 

0.0000788 

NSUCHC: 

0.000261 

NSUCC: 

0.000691 

DDCCHC: 

0.00018 

DDCCC: 

0.000476 

! 

NSC: 

57200 

| 

DDCH: 

22500 

! 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG: 

USSI 


8063 


BUILDING  NAME:  ENL  PERS  DIN 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

'26  ~  | 

'System  Name: 

Pump 

jSystem  Number: 

CWP-1 

UsST 

H'  .kWWyr  ;;Ht b  ' 

MBtu/yr 

MH/yr 

[  Schedule  ST/SP 

0.00 

2,479.02; 

0.00 

Opt  ST/SPi 

0.00 

466.73| 

o.oo1 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

1.17 

0.00 

0.00; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total  ! 

1.17 

2,945.74 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

|y  TOTAL 

1,17 

2,945.74] 

0.00  ;  3.00 

L.L.-W  t- 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


TOTAL; 


$386.00 


G-2428 


BUILDING  8065 
CLINIC  W/O  BEDS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8065  BUILDING  NAME:  CLINIC  W/O  BEDS 


Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

!  10  BRICK  AND  CMU 

jDENTAL  CLINIC 

0800-1700 

;M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FR1: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

6 

6 

6 

6 

6 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

16 

0 

INPUTS 

Motor  HP 

3.00 

HP  Effic 

0.79 

Load  Factor 

0.80 

CFM-HTG 

3,000 

CFM-CLG 

3,000 

%OA 

32% 

%Area 

100% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON 

1,000  3,360 

HTG  HRS  ON 

1,600  5,376 

H/C  HRS  ON 

2,607  8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

CONSTANTS 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2429 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  It:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  JB065 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  CLINIC  W/O  BEDS 

1  lNER(rr  CALCULATION  SUMMARY 

"lo  ~  i 

- - - — - 1 

Multizone  air  handling  unit 

Iahlm  j 


MBtu/yr 


MH/yr 


Schedule  ST/SP! 

o.ooj 

21,091.56 

296.521 

Opt  ST/SP; 

0.00| 

691.23 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

2,639.58 

57.49 

Sub  Total 

0.00 

24,422.36 

354.01 

Economizer 

| - : - 

0.00 

2,440.29 

0.00 

i  Ventilation/Recirculation 

0.00 

354.29 

14.70 

DDC  Control 

0.00 

930.75 

64.36 

HWOA  Reset 

0.00: 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00; 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


28,147.69 


pUM'CSF 
TUNCTN 
I  NO. 


S'.-  S'. 

wmmm. 


TYPICAL SYSTEM  POINT  AND COSTSUMMARY 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback- AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


\  . - '"|I *1%  ,,  ! 


POINTS  POINTS  POINTS  POINTS 


TOTAL: 


COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-2430 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  8065 


BUILDING  NAME:  CLINIC  W/O  BEDS 


Building  UA: 


1,597; 


CONDITIONED  SOFT:. 


3,848 


System  Type: 

5 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

CV-1 

jCatagory  Number:  Construction: 

Use:  Occupancy  HRS:  Occupancy  Days: 

_ .  ,  » •  m/\  irtftAn  a  -rr\r\  fc A  C 

lOjBRICK  AND  CMU 


iDENTAL  CLINIC 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


ISfiTE. 


SUN: 

MON: 

™r 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

0 

0; 

0 

0  r 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24" 

24 

REQ  START: 

0 

6 

6 

_ 6 

6 

6  ' 

0 

REQ  STOP: 

6 

16 

16 

16 

16  ■ 

16 

0 

Motor  HP: 

2.00 

HOAUHC: 

50.2 

HP  Effic: 

0.78 

HOAUH: 

80.7 

Load  Factor: 

0.80 

COAUHC: 

0.00121 

CFM-HTG: 

0 

COAUC: 

0.0032 

CFM-CLG: 

0 

HOAOHC: 

45.3 

%OA: 

0% 

HOAOH: 

72.8 

%Area: 

0% 

COAOHC: 

0.0017 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.0045 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

450, 000" 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

450,000 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

pURS  CALCULATIONS 

NSUCC: 

0.000379 

; 

RPnilIRFD  PRESENT 

DDCCHC: 

0.000119 

j 

HR/YR 

IHR/YR 

DDCCC: 

0.000316 

CLG  HRS  ON: 

1,000 

3,360 

NSC: 

36000 

HTG  HRS  ON: 

1,600 

5,376, 

DDCH: 

40300 

H  1C  HRS  ON: 

2,607 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

— 

2,360 

CNWR: 

0 

HTG  HRS  SAVED: 

3,776 

1  OAR: 

5.67 

C/H  HRS  SAVED: 


6,153 


G-2431 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  8065 

BUILDING  NAME:  CLINIC  W/O  BEDS 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

5  1 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

lev-1 

- ! _ _ _ I 

Schedule  ST/S P 
Opt  ST/S P~ 
Duty  Cycle; 
Demand  Limit 
Night  Setback 
Sub  Total  ; 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_  and  Safety  Alarms 

total  i 


0.00 

5,778.25 

0.00 

o.oo: 

466.73 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00; 

6,244.98 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.55 

0.00 

o.oo; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6,244.98 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

B  UMCS  APPLICATION  DO  AO  DI  / 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


TOTAL: 


COST 


$386.00 


$1,109.00 


$1,495.00 


G-2432 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8065 


BUILDING  NAME:  CLINIC  W/O  BEDS 


Building  UA:j 


1,5971 


CONDITIONED  SOFT: 


3,848 


System  Type:|26 


System  Name:|Pump 


System  Number: ICWP-1 


WtHMSLfM 

Catagory  Number: 

Construction: 

!Use: 

Occupancy  HRS:  Occupancy  Days: 

10 

BRICK  AND  CMU 

iDENTAL  CLINIC 

10800-1700  !M-F 

Weeks  of  Winter: 

CO 

Weeks  of  Summer: 

20 

Motor  HP: 


2.00 


HP  Effic: 


0.78 


Load  Factor: 


0.80 


CFM-HTG: 


CFM-CLG: 


%OA: 


0% 


%Area: 


0% 


CHILLER  CAP  (TONS): 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


1.10 
~0 
"  0 


HOURS  CALCULATIONS 

REQUIRED  PRESENT 

i  HR/YR 

HR/YR 

CLG  HRS  ON: 

1,000 

3,360 

-  HTG  HRS  ON: 

1,600 

i _ _ 

5,376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED: 

2,360 

;  HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

I***5*®  .v 

sunT 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0! 

0 

o. 

0 

0 

PRES  STOP: 

24 

24 

24 

24: 

24 

24 

24 

REQ  START: 

0 

6 

6: 

_ 6 

6 

6 

0 

REQ  STOP: 

0 

16  ! 

16 

_ 16 

16; 

16 

0 

Inputs 

ilsidtil 

•  1  : 

CONSTANT! 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

i _ 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

|  DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR:: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2433 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  8065 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  CLINIC  W/O  BEDS 

^EiolCALCuDkTldNluilflA^ 


J26 _ 

iPump 

lcwp-i 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

total  r 


Schedule  ST/SP! 

o.oo; 

3,611.41 

0.00: 

opt  st/s p: 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.17 

0.00 

o.oo; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total  ! 

1.17 

4,078. 13! 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00: 

0.00 

0.00 

HW  OA  Reset 

0.00: 

0.00 

0.00 

Chilled  Water  Reset 

i - __ — 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

4,078.13: 


UMCS 

FUNCTN  UMCS  APPLICATION 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


NO. 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


POINTS  POINTS  POINTS  POINTS 


COST 


$386.00 


TOTAL: 


$386.00 


G-2434 


BUILDING  8069 

INDOOR  SWIMMING  POOL/GYM 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN.AMS 


BLDG: 


8069 


BUILDING  NAME: 


Building  UA: 


3,333; 


IN  SW  POOL/GYM 

CONDITIONED  SOFT: 


25,620 


mmmm 

j  System  Typeijl  5  j 

System  Name: 

Small  Single  Zone  air  handling  unit  j 

System  Number: 

AHU-1 

ffWS&L  BUILDING  ilPORNIATiallC:  . 

P--  . 

Catagory  Number:  jConstruction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

i  16|BRICK  AND  CMU  jGYMNASIUM 

0600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

|  Weeks  of  Summer: 

20 

fSTEM  OPERA! 

-|N<3$< 

:hedul 

£ 

WED:  THUR: 

Siam;:-'  ■■  - 

FRI:  SAT: 

*** 

SUN: 

MON: 

TUE: 

PRES  START:  [ 

0; 

0. 

0 

O' 

0 

o 

0 

PRES  STOP: 

24 

24 

24 

24  [ 

24 

24 

24 

REQ  START:  [ 

10 

9 

_ 1 

9 

9 

9 

9 

REQ  STOP: 

19 

21: 

21 

21 

21; 

21 

21 

INPUTS 

Motor  HP 

3.00 

HP  Effic 

0.79 

Load  Factor 

0.80 

CFM-HTG 

5,190 

CFM-CLG 

5,190 

%OA 

5% 

%Area 

9% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOUI 

RS  CALCULATIONS 

REQUIRED  PRESENT 

Ihr/yr  hr/yr 

CLGHRSON:  1,620 

3,360 

HTG  HRS  ON:  2,592 

5,376 

H/C  HRS  ON:;  4,224 

8,760 

CLG  HRS  SAVED: 

1,740 

HTG  HRS  SAVED:i 

2,784; 

C/H  HRS  SAVED: 

4,536 

CONSTANTS 


HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2435 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JMAJN.AMS 


BLDG:  8069 

1 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  IN  SW  POOL/GYM 

ENER®CALcOyftrdrfiOMiiCRY 


jSmall  Single  Zone  air  handling  unit 
1AHU-1 


MBtu/yr 


Night  Setback 

Sub  Total _ j_ 

Economizer 
Venti  I  ati  on/Rec  i  rcu  lati  on 
DDC  Control 
HW  OA  Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  "1 


14,997.57: 

26,220.58 

181.94 

16.86 

313.46 

~o7oo~ 

0.00 

0.00 

0.00 


26,732.84 


MH/vr 


Schedule  ST/S P 

0.00 

10,531.78 

24.60 

Opt  ST/S  P 

o.oo: 

691.23; 

0.00 

i 

Duty  Cycle; 

o.oo; 

0.00 

0.00 

Demand  Limit 

4.62: 

0.00 

0.00 

,  3.00 


I  I  I  rivHL  oioicm 

fc  UMcs  -  : : 

FUNCTN  UMCS  APPLICATION 

f  NO. 

1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


POINTS  POINTS  POINTS  POINTS 


TOTAL: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2436 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN.AMS 


INPUTS 

pT-'-iT 

Motor  HP 

_  1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

2,125 

CFM-CLG 

2,125 

%OA 

_  5% 

%Area 

4% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CLGHRSON:  1,620  3,360 

HTG  HRS  ON:  2,592  5,376 

H/C  HRS  ON?  4,224  8,760 


CLG  HRS  SAVED: 

1,740 

HTG  HRS  SAVED: 

2,784 

C/H  HRS  SAVED: 

4,536 

C( 

DNSTANTS 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2437 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN.AMS 


BLDG:  8069 

BUILDING  NAME:  IN  SW  POOL/GYM 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

jAHU-2 

p^-FUNCtlON.^PI 

lllil  IMI 

IK&l  J 

kWh/yr 

MBtu/yr 

:  j  / 

MH/yr 

Schedule  ST/SP 

- - 

o.ooj 

5,590.52 

10.07 

Opt  ST/SPi 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00, 

0.00 

Demand  Limit 

2A7 

0.00 

0.00 

i 

Night  Setback 

0.00 

6,140.62 

56.66 

Sub  Total 

2.47 

12,100.11 

66.73 

! 

Economizer 

0.00 

74.49 

0.00 

Ventilation/Recirculation 

0.00 

6.90 

0.68 

DDC  Control 

0.00 

128.34 

1.47 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

2,47| 

12,309.85; 

■  "•  :  !  C'  ....  ’ 

68,88; 

3.00 

t'UMCS 
FUNCTN 
§;  NO. 

TYPICAL  SYSTEM 

UMCS  APPLICATION 

POINT  AND  COST  SUMMARY 

'  DO  ;AP:yfrC’:;DI  ■ :  AI 

POINTS  POINTS  POINTS  POINTS 

|I--:cpsr;;' 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

i 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

TOTAL: 

/  3 

0 

6 

$2,116.00 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN.AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8069 

BUILDING  NAME:  IN  SW  POOL/GYM 

Building  UA: 

3,333  |  CONDITIONED  SOFT:' 

25,620 

^fmWformation 

"TTs  i’"*  V 

;;  •v.:‘ 

System  Type:|5 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

CV-1 

Catagory  Number:  (Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

16  BRICK  AND  CMU 

(GYMNASIUM 

0600-2200 

M-F;  SAT-SUN 

j  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20’ 

__ _ _ 

. 

r  r.  ’ 

system  operating  SCHEDULE 

SUN: 

MON: 

TUE:  WED:  THUR:  FRI: 

SAT: 

PRES  START:  0  0 

0  1  0  0  0 

0 

PRES  STOP:  24 

24 

24  24  1  24  24 

24 

REQ  START:  9  6 

6  6  12  6 

9 

REQ  STOP:  20  22 

22  22  '  22  22 

,  20 

INPUTS 

. ;• 

CONSTANTS 

’  '• . '  ■  s  *  r  •  ■ 

Motor  HP 

7.50 

HOAUHC: 

20.9 

HP  Effic: 

0.83 

HOAUH: 

33.6 

Load  Factor: 

0.80 

COAUHC: 

0.000213 

CFM-HTG: 

0 

COAUC: 

0.000562 

CFM-CLG 

0 

HOAOHC: 

27.8 

%OA: 

0% 

HOAOH: 

44.7 

%Area: 

0% 

COAOHC: 

0.000391 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00103 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

1,000,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

1,000,000 

ECC: 

0.000022 

1 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

PoURSCiA’LCULATlb 

NS 

NSUCC: 

0.00168 

REQUIRED  PRESENT 

DDCCHC: 

0.0000143 

HR/YR  HR/YR 

DDCCC: 

0.0000378 

CLG  HRS  ON: 

1,920 

3,360 

NSC: 

425000 

HTG  HRS  ON: 

3,072 

5,376  ! 

DDCH: 

11000 

H/C  HRS  ON: 

5,006 

8,760 

OPT: 

305 

1 

CHWR: 

17.5 

CLG  HRS  SAVED: 

1,440 

CNWR: 

0 

HTG  HRS  SAVED: 

2,304 

OAR: 

5.67 

C/H  HRS  SAVED: 

3,754 

G-2439 


EMC  ENGINEERS, 

INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE.  16.Sep.95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN.AMS 

BLDG:  8069 

BUILDING  NAME:  IN  SW  POOL/GYM 

ESSF:*-  --#p  '<•}  :  ' 

:  -Vv' 

[System  Type: 

5 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

CV-1 

BSISii 

kWh/yr  MBtu/vr 

!  MH/yr 

Schedule  ST/S P 

0.00 

12,409.99 

0.00 

Opt  ST/SP 

0.00 

1,642.82; 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00 

0.00 

o.oo 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total  ! 

0.00 

14,052.81 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

5.67 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TATA  1  1 

3.00 

14,052.81! 


5.67 


ft  UMCS 
NCTN 
NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

_  POINTS  POINTS  POINTS  POINTS 


8 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


1 


1 


0 


3.00 


COST 


$386.00 


$1,109.00 


TOTAL: 


$1,495,00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN.AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8069 


BUILDING  NAME:  IN  SW  POOL/GYM 


Building  UA:| 


3,333 


CONDITIONED  SOFT: 


25,620 


Hill!  S 


| 


System  Type:j26 


System  NamerjPump 


System  Number:|CWP-1 


pB 

!2 

m 

Catagory  Number:  Construction:  Use: 

Occupancy  HRS:  Occupancy  Days: 

16  BRICK  AND  CMU  GYMNASIUM 

0600-2200  iM-F;  SAT-SUN 

Weeks  of  Winter: 


32; 


Weeks  of  Summer: 


20; 


SYSTEM  OPER) 

VflNG  S< 

SUN: 

:he,bu 

MON: 

*  TUE:  WED: 

*  ..a  ~  x  "  ’-C * r 

THUR:  FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

10 

9 

9 

9 

9 

9 

9 

REQ  STOP: 

19. 

21 

21 

21 

21  : 

21 

21 

INPUTS 

Motor  HP: 

. 7.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 


REQUIRED  PRESENT  i 
HR/YR  IHR/YR 


CLG  HRS  ON: 

1,620 

3,360; 

j  HTG  HRS  ON: 

2,592 

5,376; 

j  H/C  HRS  ON: 

4,224 

8,760 

CLG  HRS  SAVED: 

1,740 

HTG  HRS  SAVED: 

2,784 

C/H  HRS  SAVED: 

4,536 

CONSTANTS 


HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

|  DDCH: 

11000 

OPT: 

305 

!  CHWR: 

17.5 

CNWR:| 

0 

OAR: 

5.67 

G-2441 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JMAJN.AMS 


BLDG: 


:T  ■>>- 


8069 


iiim 


BUILDING  NAME:  IN  SW  POOL/GYM 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

26 

System  Name: 

Pump 

System  Number: 

CWP-1 

kWh/yr 

MBtu/yr 

MH/vr 

Schedule  ST/SPl 

- . — - 1 - 

0.00 

10,589.04! 

0.00 

Opt  ST/SP 

o.cw 

1,856.13! 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

4.66 

0.00; 

0.00 

Night  Setback 

0.00; 

o.oo; 

0.00 

Sub  Total 

4.66 

12,445.17; 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

o.oo; 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

S'  TOTAL 

4.66; 

12,445.17) 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

UMCS  APPLICATION 

AO  DI  At 

t  NO. 

:  -  **  J  - : ; J.-V:  1 4^4  i  ' ''  :  r  I  £;  V.. ;  - '  •  ,.  ' '  - 

POINTS 

POINTS  POINTS  POINTS 

24  Scheduled  start/stop  control  -  10  10 

Pump;  Optimum  start/stop  -  Pump; 

Demand  limiting  -  Pump 


TOTAL: 


COST  , 


$386.00 


$386.00 


G-2442 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN.AMS 


BLDG:  8069 


Building  UA:! 


BUILDING  NAME:  IN  SW  POOL/GYM 

L333  CONDITIONED  SOFT: 


System  Type:|26 
System  Name:Pu mp 
System  Number:  CWP-2 


Category  Number:  {Construction: 

Use: 

{Occupancy  HRS: 

Occupancy  Days: 

16;BRICK  AND  CMU 

|GYMNASIUM 

10600-2200 

iM-F;  SAT-SUN 

Weeks  of  Winter:! 
Weeks  of  Summer:! 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

O’ 

0 

0 

0 

01 

0 

PRES  STOP: 

24 

24 

24; 

24 

24 

24 

24 

REQ  START: 

10 

9 

9 

9 

9 

9! 

9 

REQ  STOP: 

19 

21 

i  21 

21 

21 

21 

21 

INPUTS 

Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80, 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

iREQUIRED 

PRESENT 

S 

!HR/YR 

HR/YR 

CLG  HRS  ON: 
HTGHRS  ON: 
”~H7c  HRS  ON? 


CLG  HRS  SAVED: 

1,740 

|  HTG  HRS  SAVED: 

2,784! 

C/H  HRS  SAVED: 

1 _ 

4,536! 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC:; 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC:! 

425000 

DDCH:: 

11000 

OPT: 

305 

CHWR:! 

17.5 

CNWR: 

0 

OAR:1 

5.67 

G-2443 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN.AMS 


BLDG:  8069 

BUILDING  NAME:  IN  SW  POOL/GYM 

■  1 

II 

s 

1 

m  ■  i 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

126 

! 

System  Name: 

jPump 

System  Number: 

ICWP-2 

1 

i 

FUNCTtON^i  f 

kWh/yr: 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

786.69| 

0.00; 

Opt  ST/SPi 

O.OOj 

137.90; 

O.OO: 

Duty  Cycle 

0.00 

0.00 

O.OO; 

Demand  Limit1 

0.35 

0.00 

0.00: 

Night  Setback 

0.00' 

0.00 

O.OO! 

Sub  Total 

0.35 

924.59 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

llUvTBfofAiC 

0,35; 

924.59 

0.00:  . 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


<CTN 
NO. 


UMCS  APPLICATION 


NTppv,'-;' 

POINTS 


r/Afy^m 

POINTS 


DI 

POINTS 


~1 


■  ;  '  IT 

AI 

POINTS 


COST 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


1 


1 


$386.00 


TOTAL:  1  0 


0  $386.00 


G-2444 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN.AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8069 


BUILDING  NAME:  IN  SW  POOL/GYM 


Building  UA:i 


3,333 


CONDITIONED  SOFT: 


25,620 


System  Type:  26 


System  Name:[Pump 


System  Number:  CWP-3 


5||ppJ| 


Catagory  Number:  Construction: 

lUse: 

lOccupancy  HRS: 

Occupancy  Days: 

16|BRICK  AND  CMU 

iGYMNASIUM 

[0600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter:; 

32; 

Weeks  of  Summer: 

20: 

CLG  HRS  SAVED: 

1,740 

HTG  HRS  SAVED: 

2,784 

C/H  HRS  SAVED: 

4,536 

CHWR: 


CNWR: 


OAR: 


SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE:  WED: 

THUR: 

FRI: 

X  Xi&’I  :  *£&  '  Mir* :  ' .  .-.F*- 

SAT: 

PRES  START:  0 

o;  l 

o 

o 

0 

0 

0 

PRES  STOP:  24 

24  ! 

24  24 

24 

24 

24 

REQ  START:  10 

9 

9  9 

9 

9 

9 

REQ  STOP:  19 

21 

21  21 

21 

21 

21 

Inputs 

75T;;-  ■  ; . 

CONSTANTS 

Motor  HP: 

0.50 

HOAUHC: 

20.9 

HP  Effic: 

0.66 

HOAUH: 

33.6 

Load  Factor: 

0.80 

COAUHC: 

0.000213 

CFM-HTG: 

0 

COAUC: 

0.000562 

CFM-CLG: 

0 

HOAOHC: 

27.8 

%OA: 

0% 

HOAOH: 

44.7 

%Area: 

0% 

COAOHC: 

0.000391 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00103 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000022 

ECHC: 

0.0000083 

:v" 

NSUCHC: 

0.000637 

HQURS.CALCULATIQNS 

.'V:' 

NSUCC: 

0.00168 

REQUIRED  PRESENT 

DDCCHC: 

0.0000143 

HR/YR 

HR/YR 

DDCCC: 

0.0000378 

CLG  HRS  ON: 

1,620: 

3,360 

NSC: 

425000 

HTG  HRS  ON: 

2,592’ 

5,376! 

DDCH: 

11000 

H/C  HRS  ON: 

4,224 

8,760 

OPT: 

305 

17.5 


5.67 


G-2445 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JMAJNAMS 


BLDG:  8069 


BUILDING  NAME:  IN  SW  POOL/GYM 


ENERGY  CALCULATION  SUMMARY 


System  Type: 

26 

System  Name: 

[Pump 

System  Number: 

jcWP-3 

msmmmrn 

Siti0:fc^r 

kWh/yr 

MBtuJyr  mm 

•  j 

Schedule  ST/SP| 

o.oo! 

786.69 

o.oo: 

Opt  ST/SPj 

o.oo; 

137.90; 

0.00; 

Duty  Cycle 

o.oo; 

0.00' 

0.00 

Demand  Limit 

0.35 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.35 

924.59 

o.oo; 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

! 

3.00 

?  TOTAL 

0,35j 

924.59 

.-V: •  0.00!  ' : ••  ■ : : : 

.  '■  ....  .  i  •  '■  : 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


IS  V1UW  :, 

UNCTN 
NO; 


MJ 


riiM 


UMCS  APPLICATION 


DO  AO 

POINTS  POINTS 


DI  AI  COST 

POINTS  POINTS 


24  Scheduled  start/stop  control  -  10  10  $386.00 

Pump;  Optimum  start/stop  -  Pump; 

Demand  limiting  -  Pump 


G-2446 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 
1 6-Sep-95 
JMAJNAMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8069 


BUILDING  NAME:  IN  SW  POOL/GYM 


Building  UA:| 


3,333 


CONDITIONED  SOFT: 


25,620 


lilpllil  ■  •  ’ 

System  Type: 

17 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa 

j  System  Number: 

HRU-1 

msmmmm 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

16 

BRICK  AND  CMU 

GYMNASIUM 

0600-2200  IM-F;  SAT-SUN 

Weeks  of  Winter:!  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATINGSCHEDULE 

I 

“.™sj™'8  >  t'  "r'  ' 

,  '  i:: .  . 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  ; 

0 

0 

0 

0  : 

0 

PRES  STOP: 

24 

24; 

24 

24 

24 

24 

24 

REQ  START: 

9 

6  L_ 

6 

6 

12 

6  ; _ 

9 

REQ  STOP: 

20 

22  ^ 

22 

22 

22 

22 

20 

INPUTS 


Motor  HP: 


10.00 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

9,000 

CFM-CLG: 

0 

%OA: 

50% 

%Area: 

14% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

|OURS  (^OlATOis] 

REQUIRED  PRESENT 
iHR/YR  hr/yr 

CLG  HRS  ON: 

1,920  3,360 

HTG  HRS  ON: 

3,072;  5,376 

H/C  HRS  ON: 

5,006  8,760 

CLG  HRS  SAVED: 

1,440 

HTG  HRS  SAVED: 

2,304 

C/H  HRS  SAVED: 

3,754 

CONSTANTS 

.V  ,  '  ‘  h  ' 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

cnwr7 

6 

OAR: 

5.67 

G-2447 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE*  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN.AMS 


BLDG:  8069 


BUILDING  NAME:  IN  SW  POOL/GYM 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

17  “  ‘  “ - 1 

System  Name: 

i - - 

Heating  and  Ventilating  Unit  with  Return  Fa 

[System  Number: 

HRU-1  “ 

mam 


MBtu/yr 


mm 


opt  st/sp; 

o.oo: 

2,230.69 

o.oo:  ' 

Duty  Cycle 

o.oo; 

^aoo1 

0.00 

Demand  Limit! 

o.oo: 

0.00 

o.oo: 

Night  Setback 

0.00 

0.00 

59.49; 

Sub  Total 

0.00 

19,081.51 

164.00, 

;  Economizer 

0.00 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

13.84 

DDC  Control 

0.00 

0.00 

1.54 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

o.oo: 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

o.oo; 

19,081.51; 

179.38  4.00 

I  UMCS 
FUNCTN 

r  no. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

:  :  «u::B  :  :  -  .  :  :  ::  *' V'*;  V: :  ■  ■ 

;  APPLICATION  DO  AO  DI  A 


;;3  : : 

■  v*:" r  £  -  •  \  ...  >:::  V: .  •  .  $ ■  , I 

UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU 
w / RF;  Optimum  start/stop  -  AHU 
w /  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w /  RF 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


'mfem 


>  :  ; 


TOTAL: 


COST 


$697.00 


$813.00 

$272.00 

$1,782.00 


G-2448 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN.AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8069 


BUILDING  NAME:  IN  SW  POOL/GYM 


Building  UA:| 


3,333: 


CONDITIONED  SQFT:| 


25,620 


lYtEMlNFORMAnO 

System  Type:  17 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa 

System  Number:  HRU-2  j 

Catagory  Number:  jConstruction: 

Use: 

jOccupancy  HRS: 

Occupancy  Days: 

16|bRICKAND  cmu 

GYMNASIUM 

|0600-2200 

iM-F;  SAT-SUN 

Weeks  of  Winter: 


32  i 


Weeks  of  Summer:: 


20 


STEM  OPERATING  SCHEDULE 

SUN: 

MON: 

TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

9 

6 

6 

6 

12 

6 

9 

REQ  STOP: 

i  20 

22 

22 

22 

22 

22 

20 

Inputs  ‘ 


Motor  HP: 


10.00 


HP  Effic: 


0.82 


Load  Factor: 


0.80 


CFM-HTG: 

9,000 

CFM-CLG: 

0 

%OA: 

50% 

%Area: 

14% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Hours ^calculations 

fife;...-.  . .  ...  ' 

REQUIRED  PRESENT 
HR/YR  IHR/YR 

CLG  HRS  ON 

;  1,920  3,360 

HTG  HRS  ON 

;  3,072  5,376 

H  1C  HRS  ON 

5,006  8,760 

CLG  HRS  SAVED 

1,440 

HTG  HRS  SAVED 

2,304 

C/H  HRS  SAVED 

;  3,754 

CONSTANTS 

"F"  'V' 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

j  OAR: 

5.67 

G-2449 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 


DATE: 
PREPARED  BY: 


16-Sep-95 

JMAJN.AMS 


BLDG:  8069 

Pf i  S 

BUILDING  NAME:  IN  SW  POOL/GYM 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

17  “  j 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa 

System  Number: 

HRU-2 

Schedule  ST/SPj 
Opt  ST/SP 

i - - - \~ 

|  Duty  Cycle 

| _ Demand  Limit 

Night  Setback 

I _ Sub  Total _ j_ 

| _ Economizer 

Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 

: _  and  Safety  Alarms 

[:■;  -  :  V  TOTAL  '  '  -  T 


kWh/yr 

mmt 

0.00 

16,850.82 

104.51 

0.00: 

2,230.69 

0.00 

0.00 

0.00 

0.00 

o.oo; 

0.00 

0.00 

o.oo1 

0.00 

59.49 

0.00 

19,081.51 

164.00 

0.00 

0.00 

0.00 

0.00 

0.00 

13.84 

0.00 

0.00 

1.54 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo; 

19,081.51] 

179.38 

MH/yr 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

umcs 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  POINTS  POINTS  POINTS  POIN1 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU 
w/  RF;  Optimum  start/stop  -  AHU 
w /  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w/  RF 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


I .  _  .  -v  r  .'f 


TOTAL: 


COST 


$697.00 


$813.00 

$272.00 

$1,782.00 


G-2450 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN.AMS 

_ ENERGY  CALCULATION  PARAMETERS _ 

BLDG:  8069  BUILDING  NAME:  IN  SW  POOL/GYM 

;  Building  UA:j  3,333;  j  CONDITIONED  SOFT:;  25,620 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

j  System  Number: 

HV-1 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

16  BRICK  AND  CMU 

[GYMNASIUM 

10600-2200  iM-F;  SAT-SUN 

Weeks  of  Winter:! 

32! 

Weeks  of  Summer:  20 


systeMOPIrAt 

INpsi 

CHEDUL 

p 

m  . 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  _ 

0 

0  : 

0 

0 

0 

0 

0! 

PRES  STOP:  H 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  ^ 

10 

9 

9 

9 

9 

9 

9 

REQ  STOP:  “ 

19 

21 

21 

21 

21 

21 

21 

INPUTS 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

6,750 

CFM-CLG: 

0 

%OA: 

20% 

%Area: 

10% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

:.r  .  ;•[ 

iREQUIRED  iPRESENT 

jHR/YR 

iHR/YR 

CLG  HRS  ON: 

1,620 

3,360 

HTG  HRS  ON: 

2,592 

5,376 

H/C  HRS  ON: 

4,224 

8,760 

CLG  HRS  SAVED: 

1,740 

HTG  HRS  SAVED: 

2,784 

C/H  HRS  SAVED: 

4,536 

CONSTANTS 


HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR:! 

5.67 

G-2451 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN.AMS 


BLDG: _  ^ 

BUILDING  NAME:  IN  SW  POOL/GYM 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

16  ! 

System  Name: 

Heating  and  Ventilating  Unit  j 

System  Number: 

jHV-1  ; 

mi* | 


kWh/vr 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL 


Schedule  ST/SPj 

0.00 

6,309.46 

126.28 

OptST/SP 

0.00 

691.23 

0.00 

Duty  Cycle 

o.oo: 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

141.65 

Sub  Total 

0.00 

7,000.69 

267.93 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

13.83 

DDC  Control 

0.00 

0.00 

3.67 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

7,000.69 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


FUNCTN  UMCS  APPLICATION 

F  vn 


■  ;r  " 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


COST 


$348.00 


$813.00 

$272.00 


TOTAL: 


$1,433.00 


G-2452 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN.AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8069 


BUILDING  NAME:  IN  SW  POOL/GYM 


Building  UA: 


3,333, 


CONDITIONED  SQFT:| 


25,620 


Hi®! 

System  Type:t16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

CM 

jCatagory  Number:  Construction: 

Use: 

|Occupancy  HRS:  Occupancy  Days: 

16IBRICK  and  cmu 

IGYMNASIUM 

10600-2200  M-F;  SAT-SUN 

1 - L - 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20; 

System  operating  schedule  - ^ "  |J“ !  , : . 

-«-■  S|J^;  MON;  TUE;  WED.  THUR: 

FRI: 

SAT: 

PRES  START:  0  0 

0  0  1  0 

0 

0 

PRES  STOP:  24  24  , 

24  24  24 

24 

24 

REQ  START:  10  9 

9  9  9 

9 

9 

REQ  STOP:  19  21 

21  21  21 

21 

21 

INPUTS 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

6,750 

CFM-CLG: 

0 

%OA: 

20% 

%Area: 

10% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pauiism:cOLAtidNS 

'T'V^ 

»  vs.  ..1 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

1,620 

3,360 

HTG  HRS  ON: 

2,592 

5,376 

H/C  HRS  ON: 

4,224 

8,760 

CLG  HRS  SAVED: 

1,740 

HTG  HRS  SAVED: 

2,784 

C/H  HRS  SAVED: 

4,536 

CONSTANTS 


HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

i 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

i 

DDCCHC: 

0.0000143 

1 

DDCCC: 

0.0000378 

NSC: 

425000 

; 

DDCH: 

11000 

! 

OPT: 

305 

; 

CHWR: 

17.5 

CNWR: 

0 

I 

OAR:: 

5.67 

G-2453 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION: FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JMAJN.AMS 


BLDG:  8069 

■mss 


BUILDING  NAME:  IN  SW  POOL/GYM 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

|16  1 

System  Name: 

Heating  and  Ventilating  Unit 

jSystem  Number: 

jHV-2 

F&ftCTIOiN^^S,  kW/vr 

mm 

MBtu/yr 

MH/yr 

Schedule  ST/SPj 

0.00 

6,309.46 

126.28: 

Opt  ST/SP 

0.00 

691. 231 

_ i _ 

o.oo: 

Duty  Cycle 

0.00 

o.oo! 

0.00; 

; 

Demand  Limit 

0.00 

0.00 

0.00 

* 

Night  Setback 

0.00 

0.00 

141.65 

Sub  Total 

0.00 

7,000.69 

267.93 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

13.83 

DDC  Control 

0.00 

0.00 

3.67 

|  HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ~T 


7,000.69 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


tUMcssa 

FUNCTN 
NO.  . 


UMCS  APPLICATION 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

. '■  *  • 

TOTAL: 


COST 

$348.00 

$813.00 

$272.00 

$1,433.00 


G-2454 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN.AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8069 


BUILDING  NAME:  IN  SW  POOL/GYM 


Building  UA:; 


3,333 


CONDITIONED  SOFT: 


25,620 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number:: 

HV-3 

Catagory  Number:  |Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

16|BRICKANDCMU 

GYMNASIUM 

0600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter:1 


32! 


Weeks  of  Summer:; 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FFU: 

SAT: 

PRES  START: 

0 

0 

0 

W.  o 

0 

0  i 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

10 

9 

9 

9 

9 

9  ! 

9 

REQ  STOP: 

19 

21 

21 

21 

21 

21  : 

21 

INPUTS 

Motor  HP 

3.00 

HP  Effic 

0.79 

Load  Factor 

0.80 

CFM-HTG 

6,750 

CFM-CLG 

0 

%OA 

20% 

%Area 

10% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

MPT ^ * r-rw? v : •;**  fT'V;  - 

HOURS  CALCULATIONS 

iREQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON:!  1 ,620  3,360 

HTG  HRS  ON:;  2,592  5,376 

H/C  HRS  ON:  4,224  6760 


CLG  HRS  SAVED: 

1,740 

HTG  HRS  SAVED:; 

2,784| 

C/H  HRS  SAVED: 

4,536! 

CONSTANTS 

-  ''  :  :  .:9  . 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

!  ECHC: 

0.0000083 

|  NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

I _  - 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

j  OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2455 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION: FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
16-Sep-95 
JMAJN  AMS 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


?  uivics 

FUNCTN  UMCS  APPLICATION 

:  no. 

DO 

POINTS 

•  :  :  AO 

PbiNTS 

DI 

POINTS 

'  AI 
POINTS 

cost  X-r 

1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

30  Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

|l4 ::::  ;  xoxALr  -v ; : 

1 

2 

;  o  / 

'*4;  M 

$1,433.00 

G-2456 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJNAMS 


BLDG:  8069 


BUILDING  NAME:  IN  SW  POOL/GYM 


Building  UA: 


3,333! 


CONDITIONED  SOFT: 


25,620 


$YTE 

wOnformation 

~ )  V  .  /  .  y  '  2 "  “  ~  7 '■ ’77; '  " 7  ■  77'7 7 777’'  '■ 7 

System  Type: 

16  | 

System  Name: 

Heating  and  Ventilating  Unit  j 

System  Number: 

HV-4  | 

Catagory  Number: 

Construction: 

{Use: 

Occupancy  HRS: 

Occupancy  Days: 

16 

BRICK  AND  CMU 

GYMNASIUM 

0600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter:! 

32: 

Weeks  of  Summer: 

20 

'  ‘  "  ><s* 14 * 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0  | 

o; 

0 

PRES  STOP:  L 

24 

24 

24 

24 

24  L 

24 

24 

REQ  START:  [ 

10 

9 

9 

9 

9  r 

9 

9 

REQ  STOP:  [ 

19 

21 

21 

21 

2T  r 

21 

21 

INPUTS 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

6,750 

CFM-CLG: 

0 

%OA: 

20% 

%Area: 

10% 

CHILLER  CAP  (TONS): 

6 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

i  REQUIRED  PRESENT 

HR/YR  HR/YR 


CLG  HRS  ON 

1,620 

3,360 

HTG  HRS  ON 

2,592 

5,376 

H/C  HRS  ON 

4,224 

8,760 

CLG  HRS  SAVED 

1,740 

|  HTG  HRS  SAVED 

2,784 

C/H  HRS  SAVED 

4,536 

CONSTANTS 

x-  v".  : :  v:  V.  >*.  :  ' 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

i  ..  .  . . . .  _ , 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2457 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  8069 

BUILDING  NAME:  IN  SW  POOL/GYM 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

116 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

jHV-4 

1406-001 

16-Sep-95 

JMAJN.AMS 


1st  FuNenoNas 

kWh/yr  j 

MBtii/yr  j 

MH/yr 

Schedule  ST/S P 

0.00 

6,309.46 

126.28 

Opt  ST/S P 

0.00; 

691.23 

0.00 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00: 

0.00 

141.65 

Sub  Total 

o.oo; 

7,000.69 

267.93 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

13.83 

DDC  Control 

0.00. 

0.00 

3.67 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

P.r"  TOTAL  - 1 

o.oo; 

7,000.691 

285,44 

3.00 

f  :T  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
iCTN  1 
NO. 


fflfSl 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -  AHU;  1  0  6  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 


30  Direct  digital  control  -  H&V  Unit  0 


0  3 


33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 


0  0 


COST 


$348.00 


$813.00 

$272.00 


TOTAL:  1  2  0  4  $1,433.00 


G-2458 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN.AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8069 


BUILDING  NAME:  IN  SW  POOL/GYM 
L333  CONDITIONED  SOFT: 


Building  UA:! _ 3,333;  CONDITIONED  SOFT 

System  Type: !l  7  I 

System  Name:  Heating  and  Ventilating  Unit  with  Return  Fa 
System  Number:  HV-9 


tfSMi nn 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

Wbrickandcmu 

GYMNASIUM 

10600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter: 
Weeks  of  Summer: 


SUN:  MON: 


TUE:  WED:  THUR: 


PRES  START:  L 

0  : 

. 0  L 

0 

0  ! 

0 

0 

;  o 

PRES  STOP:  [ 

24 

24  | 

24! 

24!  | 

24 

24 

24 

REQ  START:  [ 

10: 

9  [ 

9, 

!  9  ; 

9  [ 

9 

9 

REQ  STOP: 

19  ; 

21  _ 

21! 

!  21.  ■ 

21  [ 

21 

i  21 

INPUTS 

Motor  HP: 
HP  EfficT 
Load  Factor:! 
CFM-HTG: 
CFM-CLG: 
%OA? 
%Area: 

CHILLER  CAP  (TONS):! 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


iREQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON 

1,620  3,360 

HTG  HRS  ON 

2,592  5,376 

H/C  HRS  ON 

4,224  8,760 

CLG  HRS  SAVED 

1,740 

HTG  HRS  SAVED 

2,784 

C/H  HRS  SAVED 

4,536 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

, 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

j 

NSUCC: 

0.00168 

1 

DDCCHC: 

0.0000143 

i 

j 

DDCCC: 

0.0000378 

NSC: 

425000 

| 

DDCH: 

11000 

i 

OPT: 

305 

i 

CHWR: 

17.5 

CNWR: 

0 

OAR:! 

5.67 

G-2459 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JMAJN.AMS 


BLDG:  8069 

BUILDING  NAME:  IN  SW  POOL/GYM 

^SI  ^WeMSY  CALCULATION  SUMMARY 

'  ;-T; 

System  Type: 

|17  I 

System  Name: 

iHeating  and  Ventilating  Unit  with  Return  Fa 

System  Number: 

|HV-9 

.IV 

kWh/yr 

MH/yi 

Schedule  ST/SP j 

0.00 

13,234.92 

748.34 

Opt  ST/SP 

0.00; 

1,449.95 

0.00 

Duty  Cycle 

0.00! 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00, 

184.15 

Sub  Total 

0.00 

14,684.86 

932.49 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

4.77 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

TOTAL 

0.00; 

A  14,664.86] 

937.25 

*  4.00 

ifeialte 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

r  no. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

D1 

POINTS 

AI 

POINTS 

;  COST 

19 

Scheduled  start/stop  control  -  AHU 
w/  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w /  RF 

2 

0 

0 

2 

$697.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

TOTAL: 

2 

2 

0 

:  5  ■ 

$1,782.00 

G-2460 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JMAJN.AMS 


BLDG:  8069 


BUILDING  NAME:  IN  SW  POOL/GYM 


Building  UA:i 


System  Type:|27 

System  Name:|Perimeter  radiation  valve 
System  Number:|RAD-1 


3,333;  |  CONDITIONED  SOFT: 


25,620 


jCatagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

16 

BRICK  AND  CMU 

GYMNASIUM 

10600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter:! 

32: 

Weeks  of  Summer: 

20 

SUN: 

MON: 

UBS  ■  \ 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24! 

24 

24 

REQ  START: 

10 

9 

9 

9 

9  L 

9 

9 

REQ  STOP: 

19 

21 

21 

21 

21 

21 

2T 

INPUTS 

i--  ■ 

CONSTANTS 

Motor  HP: 

0.00 

HOAUHC: 

20.9 

HP  Effic: 

0.00 

HOAUH: 

33.6 

Load  Factor: 

0.80 

COAUHC: 

0.000213 

CFM-HTG: 

0 

COAUC: 

0.000562 

CFM-CLG: 

0 

HOAOHC: 

27.8 

%OA: 

0% 

HOAOH: 

44.7 

%Area: 

6% 

COAOHC: 

0.000391 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00103 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

HOURS  CALCULATIONS 

NSUCC: 

0.00168 

REQUIRED  PRESENT  i 

DDCCHC: 

0.0000143 

1HR/YR 

|HR/YR 

DDCCC: 

0.0000378 

CLG  HRS  ON: 

1,620 

3,360 

NSC: 

425000 

HTG  HRS  ON: 

2,592 

5,376 

DDCH: 

11000 

H/C  HRS  ON: 

4,224 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

1,740 

CNWR: 

0 

HTG  HRS  SAVED: 

2,784 

OAR: 

5.67 

C/H  HRS  SAVED:; 

4,536 

G-2461 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JMAJN.AMS 


BLDG:  8069  _  BUILDING  NAME:  IN  SW  POOL/GYM 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

27 

System  Name: 

Perimeter  radiation  valve 

System  Number: 

RAD-1 

Schedule  ST/S P 

o.oo: 

VH/VWyr  Vfi'M 
.00; 

MBtu/vr  1  MH/vr 

o.oo; 

Opt  ST/SP 

0.00 

0.00 

o.oo; 

Duty  Cycle' 

0.00 

0.00 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

U:  '  TOTAL 

0,00; 

O.OOi 

0.00;  , 

3.00 

UMCS 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 

Optimum  start/stop  -  Perimeter  Rad 
Valve;  Night  setback  -  Perimeter 
Rad  Valve 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$456.00 


TOTAL: 


$456.00 


G-2462 


BUILDING  8071 
REGIMENTAL  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8071 


BUILDING  NAME:  RGT  HQ  BUILD 


Building  UA: 


2,545| 

i? . r  ' . •  : 


CONDITIONED  SOFT: 


m 

m  mm 

System  Type:  10 

System  Name:  Multizone  air  har 

idling  unit 

j 

System  NumbenAHU-l 

! 

lllfflillllli: 


siss 


Catagory  Number:  jConstruction: 

[ _  7BRICKANDCMU~ 

Weeks  of  Winter: 

!  Weeks  of  Summer: 


iUse: 

[BATTALION 


[Occupancy  HRS: 

[0700-1800 


[Occupancy  Days: 
M-F;  SAT 


ib  ,  - 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

r  0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

0 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

KWT0N; 
BLR  CAP  INPUT  (BTUH): 
BLfTCAP  OUTPUT  (BTUH): 


REQUIRED  IPRESI 

ENT 

|HR/YR  IHR/YR 

! 

CLG  HRS  ON 

1,000 

3,360 

HTG  HRS  ON 

1,600 

5,376 

H/C  HRS  ON 

2,607 

8,760 

CLG  HRS  SAVED 

2,360 

HTG  HRS  SAVED 

3,776 

C/H  HRS  SAVED 

6,153 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2463 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  8071 


BUILDING  NAME:  RGT  HQ  BUILD 


System  Type: 

io  ! 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1  | 

kWh/vr 


jptu/yc; 


Schedule  ST/SP 

_ Opt  ST/SP; 

Duty  Cycle! 
Demand  Limit 
Night  Setback 

Sub  Total _ i_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset” 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00; 

44,766.19 

124.10; 

0.00' 

2,121.49 

0.00 

0.00 

o.oo; 

0.00 

14.19: 

o.oo! 

0.00 

0.00 

72,083.49! 

93.15 

14.19 

118,971.18 

217.24 

0.00 

2,580.48 

0.00 

0.00! 

97.59 

6.15 

0.00 

7,562.93 

76.60 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00i 

0.00 

0.00 

0.00 

0.00 

0.00 

129,212.18 


UMCS 
;FUNCTN 
k  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  t 


:  ai 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 

TOTAL: 


COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-2464 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8071 


Building  UA:| 


System  Type:  26 
System  Name:^Pump 
System  Number:  CWP-1 


BUILDING  NAME:  RGT  HQ  BUILD 

!^545|  |  CONDITIONED  SQFT:i 


W-'  -■  ^ -'J  '<  - 


jCatagory  Number:  jConstruction: 

7BR1CK  AND  CMU 


p^3v;i  ■  \ 

|Use: 

BATTALION 


Occupancy  HRS:  Occupancy  Days: 

‘0700-1800  IM-F;  SAT 


Weeks  of  Winter:: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

o: 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7.  ! 

7 

7 

7:  [ 

~y 

0 

REQ  STOP: 

0 

17 

17 

17 

i  17,  ' 

17 

0 

INPUTS 


Motor  HP 

. 100 

HPEffic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0%, 

CHILLER  CAP  (TONS) 

0 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CONSTANTS 

HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

HOURS  CALCULATION  nsucc 

0.00249 

REQUIRED  PRESENT  DDCCHC 

0.000233 

HR/YR  HR/YR  j  DDCCC 

0.000616 

CLGHRSON:  1,000  3,360;  j  NSC 

36600 

HTGHRSON:  1,600  5,376;  DDCH 

30100 

H/CHRSON:  2,607  8,760,  OPT 

305 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

CHWR: 

17.5 

CNWR:: 

0 

OAR: 

5.67 

G-2465 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  8071 


Eh 


BUILDING  NAME:  RGT  HQ  BUILD 


System  Type: 

26 

System  Name: 

Pump 

System  Number: 

CWP-1 

M?  FUNctibr^^yf.': 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

2,035. 33| 

o.oo; 

Opt  ST/SP 

0.00 

263.04 

_ i _ 

0.00 

Duty  Cycle 

0.00'  0.00 

0.00 

Demand  Limit 

_ 

0.66 

o.ooj 

0.00 

Night  Setback 

0.00 

o.oo; 

0.00; 

Sub  Total 

0.66 

2,298.37! 

0.00: 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.66 

2,298.37] 

..  0.00 

3.00 

_ -i _ ‘ 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

v--'  '  -  . •;  .• :  •  —  •  .•  -  •.  \  .  •  .  '  •  ,  ,V-.-  • ,  . 


Scheduled  start/stop  control 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


ry: 


TOTAL: 


$386.00 


G-2466 


BUILDING  8100 

CONSOLIDATED  MAINTENANCE 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA: 


78,283, 


CONDITIONED  SOFT: 


224,927 


System  Type: 

msm  m  wm 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1  | 

0  'i.lr'V.  ^ 


Catagory  Number:  Construction: 

mi  ■  i m  vjs  Jl 

jUse: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

10700-1800 

[M-F;  SAT 

Weeks  of  Winter: 

32 

THUR: 

Weeks  of  Summer: 

20: 

System  operating  schedule 

SUN:  MON:  TUE: 

WED: 

\>  '  . 

FRI: 

SAT: 

PRES  START:  0 

0 

0 

0 

0 

0  : 

0 

PRES  STOP:  24 

24 

24 

24 

24 

24 

24 

REQ  START:  0 

7 

_ 7 

7 

7 

7 

0 

REQ  STOP:  0 

16 

16 

16 

16 

16 

0 

INPUTS 

Motor  HP:  0  16 

^  HP  Effic:  064 

Load  Factor:  0.80 

CFM-HTG:  0 

CFM-CLG:  795 

"  %OA:  10% 

%Area:  0% 

CHILLER  CAP  (TONS):  0 

KW-TON:  “  ”  000 

BLR  CAP  INPUT  (BTUH)T  0 

~BLR  CAP  OUTPUT  (BTUH):  0 


OURS,CALCMLATION$ 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON:; 


900 


3,360 


HTG  HRS  ON:! 


1,440 


5,376 


H/C  HRS  ON: 


2,346 


8,760 


i  CLG  HRS  SAVED: 

2,460j 

j  HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414: 

CONSTANTS 

r  *  v*'  . 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

j  DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

|  DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67" 

G-2467 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100 

BUILDING  NAME:  CONSOLIDATED  MNT 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

15  1 

System  Name:  ! 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1  1 

pusi 

MBtu/yr  MH/yr 

F 

Schedule  ST/SP 

0.00 

500.02 

0.00 

! 

Opt  ST/SP 

0.001 

45.51 

0.00 

i 

Duty  Cycle 

O.OOj 

0.00; 

o.oo: 

Demand  Limit 

o.i  r 

0.00 

o.oo; 

r\  r\n 

Night  Setback 


0.00; 


4,869.69 


Sub  Total 


0.11 


5,415.22 


0.00! 


Economizer 


0.00 


150.26 


0.00 


Ventilation/Recirculation 


0.00 


16.49 


0.00 


DDC  Control 


0.00 


440.75 


0.00 


HW  OA  Reset 


0.00 


0.00 


0.00 


Chilled  Water  Reset 


0.00 


0.00 


0.00 


Condenser  Water  Reset 


0.00 


0.00 


0.00 


Chiller  Demand  Limit 


0.00 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


3.00 


TOTAL 


0.11 


6,022.71 


0.00 


3.00 


UMCS 


;FUNCTN| 

NO. 


SiiFS-pli'V" 


&  U" 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


18 


27 

33 

36 


■-  '  ;  :  ■:  ;  •  ■■ 


UMCS  APPLICATION 

.•  '  '.£':  %>  '  ‘ 


DO 

POINTS 


AO 

POINTS 


DI 

POINTS 


■■ 

POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


Outside  air  damper  economizer 
control  -  AHU 

TOTAL: 


1 


0 

0 


0 


2 

1 


0 


0 

0 


1 


3 

0 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2468 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


INPUTS 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

2,350 

CFM-CLG: 

0 

%OA: 

30% 

%Area: 

1% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HTGHRSON: _ 1,440 _ 5,376 

H/C  HRS  ON:  2,346  8,760 

CLG  HRS  SAVED:  2,460 

HTG  HRS  SAVED:  3,936 

C/H  HRS  SAVED:  6,414 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

j 

DDCCC: 

0.000616 

NSC: 

36600 

! 

DDCH: 

30100 

| 

OPT: 

305 

1 

CHWR: 

17.5 

CNWR: 

0 

j 

OAR: 

5.67 

G-2471 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  8100 


v 


_  BUILDING  NAME:  CONSOLIDATED  MNT 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

pMHU-1 1 

ISlfflffiSSlHl 

-kWh/yr 

MBtu/yr  • 

MH/vr 

Schedule  ST/SP 

o.oo; 

4,761.50 

72.42 

Opt  ST/SP 

o.oo; 

368.97 

0.00 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00; 

0.00 

o.oo: 

Night  Setback 

0.00! 

0.00 

28.65: 

Sub  Total 

0.00 

5,130.46 

101.08 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

5.61 

DDC  Control 

0.00 

0.00 

23.56 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

lr:  TOTAL 

5,130,46] 

130,25 

'  3.00 

Jr.U  \'-y. 


. .  -  '  ■ 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN 
NO. 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


18 


27 

33 

36 

i 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


!  . , . 

V: i.s'/:-'''  '■•-•Sr-V.;.' 


1 


0 

0 


2 

1 


0 

0 


1 


3 

0 


TOTAL: 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2472 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100 


Building  UA:! 


BUILDING  NAME:  CONSOLIDATED  MNT 
78,283  |  CONDITIONED  SOFT? 


224,927 


System  Type:|1 5 _ j 

System  Name:jSmall  Single  Zone  air  handling  unit _ 

System  Number:|AHU-1 2  _ _ 


Category  Number:  Construction: 

7  BRICK  AND  CMU 


Use* 

jBATTALION 


Occupancy  HRS:  Occupancy  Days: 

10700-1800  |M-F;  SAT 


|  Weeks  of  Winter:) 

32 

Weeks  of  Summer:; 

2S 

r > !  T  WPS 


v  "  . 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0! 

0; 

0: 

0 

PRES  STOP: 

24 

!  24: 

24 

24 

24 

24; 

24 

REQ  START: 

1  0, 

7 

7 

7 

7  r 

7 

0 

REQ  STOP: 

0 

16: 

16 

_ 16  ; 

16 

16  ; 

0 

INPUTS 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

4,000 

CFM-CLG: 

6 

%OA: 

20% 

%Area: 

1% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  ON:; 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376: 

H/C  HRS  ON:! 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

j 

HTG  HRS  SAVED:: 

3,936 

| 

C/H  HRS  SAVED: 

6,414 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2473 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


System  Type: 

15  ~  1 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-12  | 

ii§S§f  5 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

I 

8,920.27 

82.18 

Opt  ST/SPl 

0.00 

691 .23 

O.OO! 

Duty  Cycle! 

0.00 

o.oo; 

0.00 

Demand  Limit; 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

28.65; 

Sub  Total 

0.00 

9,611.50 

110.84 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

6.37 

DDC  Control 

0.00 

0.00 

23.56 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

W  TOTAL  F 

0.00 

9,611.50; 

140^7| 

3,00 

mmm 

UMCS 
iFUNCTN 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY? 


NO. 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control -AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0 

control  -  AHU 


2 

1 


0 

0 


1 


3 

0 


TOTAL:  1 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2474 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100  BUILDING  NAME:  CONSOLIDATED  MNT 

j  Building  UA:j  78,283  [  CONDITIONED  SOFT:  224,927 


System  Type: 

IS 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-13 

a 

1 

i 

Catagory  Number:  Construction: 

lUse: 

Occupancy  HRS: 

Occupancy  Days: 

j  7  BRICK  AND  CMU 

[BATTALION 

0700-1800 

M-F;  SAT 

|  Weeks  of  Winter: 

Weeks  of  Summer:; 

32 

2°; 

jj§YSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRi: 

SAT: 

PRES  START: 

0 

0 

0 

0, 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24  : 

24 

REQ  START:  ' 

0 

7 

7 : 

7 

7 

7 

0 

REQ  STOP: 

0 

16 

16 

16 

16' 

16 

0 

INPUTS 


Motor  HP: 


10.00 


HP  Effic: 

0.86 

Load  Factor: 

0.80 

CFM-HTG: 

19,760 

CFM-CLG: 

0 

%OA: 

20% 

%Area: 

4% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

hOURS^DAUCULATIQNS 

! 

REQUIRED  PRESENT 

! 

HR/YR 

HR/YR 

CLG  HRS  ON: 

900  3,360 

HTG  HRS  ON: 

1,440  5,376 

.) _ | 

H/C  HRS  ON: 

2,346  8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414; 

CONSTANTS 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2475 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/CWW 


BLDG: 


BUILDING  NAME:  CONSOLIDATED  MNT 

■■■HBSp'y  calculation  summary 


System  Type: 

15  ; 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-13 

mm 


Schedule  ST/SP; 
OptST/SPj 
Duty  Cycle; 
Demand  Limit 
Night  Setback; 

Sub  Total _ [_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 


27,377.68 

2,121.49 

0.00 

o.'oo 

0.00 

29,499.17 

0.00 


405.99 

0.00 

0.00 

0.00 

114.61 

520.59 

0.00 

31.46 

94.25 

0.00 

o.oo- 

0.00 


Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.00 

.  29,499.17! 

646,31! 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

NO. 


UMCS  APPLICATION 


*■*  *  •  -  ;« 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2476 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG: 

8100 

BUILDING  NAME:  CONSOLIDATED  MNT 

Building  UA: 

78,283 

CONDITIONED  SQFT:  224,927 

_ _  _ 

sy-Tdw'i 

EQ 

RMATION 

. 

System  Type: 

15  ; 

System  Name: 

Small  Single  Zone  air  handling  unit  j 

System  Number: 

AHU-14 

Catagory  Number:  Construction: 

Use: 

iOccupancy  HRS:  'Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

;0700-1800  M-F;  SAT 

Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

2°; 

SYSTEM  OPERATINGSCHEDULE 

T  :T  " 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7  ” 

7 

7 

7 

0 

REQ  STOP:  : 

0 

16 

16  [ 

16 

16 

16 

0 

INPUTS 

,  '  •  ,  ’  - 

Motor  HP: 

10.00 

HP  Effic: 

0.86 

Load  Factor: 

0.80 

CFM-HTG: 

14,780 

CFM-CLG: 

0 

%OA: 

35% 

%Area: 

2% 

CHILLER  CAP  (TONS): 

o; 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURSCALCULATIONS 

V:U..y.  ,  •  :  !• 

REQUIRED  iPRESENT 

:HR/YR 

HR/YR 

CLG  HRS  ON: 

900  3,360 

HTG  HRS  ON: 

1,440  5,376 

H/C  HRS  ON: 

2,346  8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 

* 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

i _ - 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

|  DDCH: 

30100 

i  OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2477 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


PREPARED  BY 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
:D  BY:  JM/CWW 


BLDG:  8 

!fi§  -  ' 

i  -  -  i  1 


Mt-  - 


BUILDING  NAME:  CONSOLIDATED  MNT 

iililRGfclLCUEATION  SUMMARY  ^ 


[System  Type: 

15 

[System  Name: 

!$ma!l  Single  Zone  air  handling  unit  j 

System  Number: 

jAHU-14  j 

Schedule  ST/SP 

0.00 

27,377.68 

531.42; 

Opt  ST/SP; 

o.oo: 

2,121 .49 

o.ooj 

Duty  Cycle| 

0.00 

0.00 

0.00; 

Demand  Limit 

0.00 

0.00' 

0.00: 

Night  Setback 

0.00 

0.00 

57.30 

Sub  Total 

0.00 

29,499.17 

588.72 

Economizer 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

41.18 

DDC  Control 

0.00 

0.00 

47.13 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

0.00 

29,499.17; 

677.03;  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


|UMCS 

TUNCTN 

I  ■  .NCL-*"'' 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL: 


$2,116.00 


G-2478 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA: 


78,283 


CONDITIONED  SOFT: 


224,927 


§YTEI\riNFORMAfiON 

IISPP  P  tP: :  - 

System  Type:jl7 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa  1 

System  Number: 

AHU-15 

Catagory  Number:  {Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13IMETAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

10700-1800 

_ 1 _ 

M-F 

We^ks  of  Winter: | 

32 

Weeks  of  Summer: 

2°; 

'^OlnAMMMWIU^ 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

o  : 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24;  j_ 

24 

24 

24 

24 

24 

REQ  START: 

0 

7  [ 

7 

7 

i  7 

7 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

16 

0 

Inputs 


Motor  HP: 


35.00 


HP  Effic: 

0.88 

Load  Factor: 

0.80 

CFM-HTG: 

23,000 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

3% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

puss  CALCULATIONS 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON:  900 

3,360 

HTGHRSON:  1,440 

5,376 

H/CHRSON:  2,346 

8,760! 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED:! 

6,414 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

|  DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

6 

OAR: 

5.67 

G-2479 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 

ENERGY  CALCULATION  SUMMARY 


iSystem  Type: 

!17 

[System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa  ! 

System  Number: 

jAHU-15  j 

*  kWh/yr 

MBtu/yr  lE! 

MH/yr 

Schedule  ST/SPj 

0.00  j 

93,320.28 

0.00' 

Opt  ST/SP 

o.oo! 

7,231.37; 

0.00 

Duty  Cycle; 

o.oo: 

0.00 

0.00 

Demand  Limit 

0.00 

O.OO! 

0.00 

Night  Setback 

o.oo: 

0.00 

221.46 

Sub  Total 

0.00 

100,551.65 

221.46 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

o.oo; 

0.00 

95.35 

HW  OA  Reset 

o.oo; 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

R  TOTAL 

0.00 

100,551.65 

316.81  J  v 

4.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 
FUNCTN 
NO. 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


1 9  Scheduled  start/stop  control  -  AHU 
w /  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w /  RF 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

TOTAL: 


0 

0 


0 

0 


3 

0 


$697.00 


$813.00 

$272.00 


$1,782.00 


G-2480 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 

BLDG:  8100  BUILDING  NAME:  CONSOLIDATED  MNT 

j  Building  UA:j  78,283  CONDITIONED  SOFT:;  ~  224,927 


1 

System  Type:  17 

System  Name:  Heating  and  Ventilating  Unit  with  Return  Fa 

System  Number:lAHU-16  j 

iiSI MUMS 

!  fjj  i  kj-  si 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

jVEH  MAI  NT  SHOP 

0700-1800 

|M-F 

Weeks  of  Winter: 

32: 

Weeks  of  Summer: 

20; 

Systemoperating  schedule 

SUN:  MON:  TUE: 

PRES  START:  0  :  0  ;  0 

PRES  STOP:  _ 24  24!  j _ 24 

REQ  START:  _ 0  7  _ 7 

REQ  STOP:  _ 0  16  16 


INPUTS 

CONSTANTS 

Motor  HP: 

8.00 

HOAUHC: 

0 

HP  Effic: 

0.82 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

6,000 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

2% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

lQURfCAI-CPlAfi<lg; 

NSUCC: 

0.000278 

REQUIRED  PRESENT 

DDCCHC: 

0.000161 

|HR/YR 

HR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON: 

900 

3,360 

NSC: 

94300 

HTG  HRS  ON: 

1,440. 

5,376 

DDCH: 

40600 

H/C  HRS  ON: 

2,346 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,460 

CNWR: 

o 

HTG  HRS  SAVED: 

3,936 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,414; 

WED:  THUR:  FRI:  SAT: 

0  0  0  0 

24  24  24  24 

7  7  7  0 

16  16  _ 16  0 


G-2481 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  8100 

BUILDING  NAME:  CONSOLIDATED  MNT 

SlPIfif'S 

ENERGY  CALCULATION  SUMMARY 

^  / 1 ' . 

. .  '  ‘ - -  - 

System  Type: 

17 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa  | 

System  Number: 

AHU-16 

HWh/yr  MBtu/yi 

If* S' 

vv  i  - 

Schedule  ST/SP 

o.ooj 

23,029.46 

0.00 

Opt  ST/SP 

0.00 

1,784.55 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit; 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

147.64 

Sub  Total 

0.00 

24,814.01 

147.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

63.57 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

j 

:-v,  : TOTALS 1 

0.00 

24,814.01) 

211,21;  "  v; 

4.00 

UMCS  P  " 


FUNCTN 
I  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION 


DO 

POINTS 


19 


30 

33 


Scheduled  start/stop  control  -  AHU 
w/  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w/  RF 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


TOTAL: 


;Y  :  ;  ■  ;  ■ .  ’ 'V‘'  ■;  >  : 


0 

0 


AO 

POINTS 


DI 

POINTS 


AI 

POINTS 


0 


0 

0 


3 

0 


COST 


$697.00 


$813.00 

$272.00 


$1,782.00 


G-2482 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION :  FT.  Rl  LEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CVWV 


INPUTS 

Motor  HP: 

35.00 

HP  Effic: 

0.88 

Load  Factor: 

0.80 

CFM-HTG: 

23,000 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

3% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON 

|  900  3,360 

HTG  HRS  ON 

1,440  5,376 

H/C  HRS  ON 

2,346  8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2483 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  8100  BUILDING  NAME:  CONSOLIDATED  MNT 

feT-'*1  .  ciicn/'v^.iAi.i  .t,«„ 

ENERGY  CALCULATION  SUMMARY 


[System  Type: 

[17  "  j 

[System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa 

System  Number: 

AHU-17  "  j 

- - — _ _ i 

PI§R- 

kWh/yr 

MBtu/vr  MH/yr 

Schedule  ST/SP 

o.ooj 

93,320.28 

0.00 

opt  st/sp; 

o.oo; 

7,231.37 

0.00 

Duty  Cycle! 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

221.46 

Sub  Total 

0.00 

100,551.65 

221.46 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

95.35 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL  ■ 

0.00  j 

100,551.65 

316.81  4.00 

W- 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


i  UMCS 
FUNCTN 
I  NO. 


UMCS  APPLICATION 


DO  AO  D1  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


19  Scheduled  start/stop  control -AHU  2  0  0  2  1&697.00 

w /  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w/ 

RF;  Duty  Cycling  -  AHU  w /  RF 


30  Direct  digital  control  -  H&V  Unit  0 


0  3  $813.00 


33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 


G-2484 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100  BUILDING  NAME:  CONSOLIDATED  MNT 


Category  Number:  {Construction:  Use:  Occupancy  HRS:  Occupancy  Days: 

|  13  METAL  PANEL  AND  CMU  VEH  MAI  NT  SHOP  j0700-1800  M-F  ~ 


Weeks  of  Winter:; 

32; 

!  Weeks  of  Summer: 

20: 

<• — s'  -j"'  s  "ww  ^  -  *  -  —  *  ;  ' *  " 

THUR:  FRI:  SAT: 

o  ;  o;  ;  ol 

24;  r  24  ;  24 

7  j  7  | _ o 

16  16  !  0 


SYSTEM  OPERA! 

iCHEPU 

mm : 

SUN: 

MON: 

TUE: 

WED: 

PRES  START:  ^ 

ns 

i  o 

0: 

0: 

PRES  STOP:  [ 

24 

24 

24; 

24 

REQ  START:  [ 

0 

1  7 

7 

7 

REQ  STOP:  L 

0 

16 

16 

16 

inputs 

:  >^1;  : \  •  X-:  * :  ••  '  "  " 

Motor  HP 

. 17.50 

HP  Effic 

0.86 

Load  Factor 

0.80 

CFM-HTG 

12,420 

CFM-CLG 

0 

%OA 

100% 

%Area 

2% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

IHR/YR  iHR/YR 


CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON:; 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414! 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC:! 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC:; 

94300 

i  DDCH: 

40600 

OPT: 

305 

CHWR:i 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2485 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG:  8100 


k: .  . vC.CU. ^ ■  .::1 ;  r 


BUILDING  NAME:  CONSOLIDATED  MNT 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

17  i 

_ _ _ _ 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa 

System  Number: 

AHU-18 

MBtu/vr 


Schedule  ST/SP 


Sub  Total _ j_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
~  HW  OA  Reset 

Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring,  I 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


0.00, 

51,623.55 

0.00, 

0.00 


MH/yr 


Opt  ST/SP! 

0.00 

3,712.61 

0.00 

Duty  Cycle 

0.00: 

0.00 

0.00 

i 

Demand  Limit' 

o.ooi 

0.00; 

0.00 

51,623.55 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


umcs 

FUNCTN  1  UMCS  APPLICATION 

no. 

1 9  Scheduled  start/stop  control  -  AHU 
w /  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w /  RF 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 

recirculation  control  -  AHU 

TOTAL: 

in 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


'.'-/COST’-' 

$697. 00~ 

$813.00 

$272.00 

$1,782.00 


G-2486 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA:| 


78,283' 


CONDITIONED  SOFT: 


224,927 


System  Type:  117 


System  Name:|Heating  and  Ventilating  Unit  with  Return  Fa 


System  Number:|AHU-19 


cffiMi 

lOblNG  INFO 

I 

Catagory  Number: 

Construction:  Use:  Occupancy  HRS:  Occupancy  Days: 

13 

METAL  PANEL  AND  CMU  IVEH  MAINT  SHOP  0700-1800  M-F 

Weeks  of  Winter: 

32! 

Weeks  of  Summer:! 

20 

STEM  OPERA 

TING  SC 

:hedui 

JE 

V'  v  *  '  ^ ~ 

ly 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

!  24 

24 

24 

24 

24 

24 

24 

REQ  START: 

!  o 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

_ 16 

16 

16 

16 

i6  ; 

0 

INPUTS 

CONSTANTS 

Motor  HP: 

35.00 

HOAUHC: 

0 

HP  Effic: 

0.88 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

23,000 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

3% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

HOURS  CALCULATIONS 

NSUCC: 

0.000278 

REQUIRED  PRESENT 

DDCCHC: 

0.000161 

HR/YR  HR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON: 

900 

3,360 

NSC:' 

94300 

HTG  HRS  ON: 

1,440 

5,376 

DDCH: 

40600 

H/C  HRS  ON: 

2,346 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,460 

CNWR: 

0 

HTG  HRS  SAVED: 

3,936 

OAR: 

5.67 

C/H  HRS  SAVED: 

i _ 

6,414 

EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  8100 

BUILDING  NAME:  CONSOLIDATED  MNT 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

17 

. . . . . — i 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa 

System  Number: 

AHU-19 

mm  ..:  mm  mm 

Schedule  ST/SP 

0.00 

93,320.28 

o.oo! 

Opt  ST/SP 

O.OOj 

7,231.37! 

0.00; 

Duty  Cycle 

0.00 

0.00 

O.OOi 

Demand  Limit 

0.00 

0.00 

o.oo; 

Night  Setback 

0.00 

0.00 

221.46 

Sub  Total 

0.00 

100,551.65 

221.46 

Economizer 

0.00 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

95.35 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL  7 

■ v  ■  ':;':..o.oo|  ■ 

100,551  »65| 

316.81  4.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


.  7  .  :  :v-.  ■.  • 

UMCS  APPLICATION 


><  \  sf 


DO  AO  DI  AT 

POINTS  POINTS  POINTS  POINTS 


19  Scheduled' start/stop  control  -  AHU  2  0  0  2 

w/  RF;  Optimum  start/stop  -  AHU 
w /  RF;  Demand  limiting  -  AHU  w/ 

RF;  Duty  Cycling  -  AHU  w/  RF 


COST 


$697.00 


30  Direct  digital  control  -  H&V  Unit  0 


0  3  $813.00 


33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

TOTAL:  2 


1  0  0  $272.00 


2  0  5  $1,782.00 


G-2488 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100  BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA:j 

78,283' 

II!? 

; 

CONDITIONED  SOFT:; 

224,927! 

fTWS? 

as 

§VTEM  J^jpORMATiiJN  xx 

System  Type:ll5 

i 

i 

System  Name:jSmall  Single  Zone  air  handling  unit 

i 

i 

System  Number:AHU-2 

i 

WmcMBWLBmG  information 

Xllfxx 

gBpli"  gig 

»K:fx?x 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20' 

SYSTEM  OPERATING  SCHEDULE 

I:,';' ..  •  >  x/ 

SUN:  MON:  TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0  0 

0  :  0 

0 

0  ! 

0 

PRES  STOP:  24  24 

24  24 

24  __ 

24  ; 

24 

REQ  START:  0  7 

7  ;  7 

7  . 

7 

0 

REQ  STOP:  0  16 

V6  : _ 16 

16  _ 

16; 

0 

INPUTS 

CONSTANTS 

X.-'  T-'V 

Motor  HP: 

0.16 

HOAUHC: 

16.2 

HP  Effic: 

0.64 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

600 

HOAOHC: 

33.3 

%OA: 

10% 

HOAOH: 

53.5 

I  %Area: 

0% 

COAOHC: 

0.00115 

i  CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

Hours  calculations 

• v . 

NSUCC: 

0.00249 

REQUIRED  PRESENT 

DDCCHC: 

0.000233 

iHR/YR  HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON:  900 

3,360 

NSC: 

36600 

HTGHRSON:  1,440 

5,376 

DDCH: 

30100 

H/C  HRS  ON:  2,346 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED:  2,460 

CNWR: 

0 

HTG  HRS  SAVED:,  3,936 

OAR: 

5.67 

C/H  HRS  SAVED:  6,414 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  8100 

BUILDING  NAME: 

CONSOLIDATED  MNT 

L*.  -  -CVws?  --  -----  - 

System  Type: 

15 

1 

System  Name: 

Small  Single  Zone  air  handling  unit 

; 

System  Number: 

AHU-2 

j 

WkX, 

kW/vr  kWh/yr  MBtu/yr 

MH/yr 

Schedule  ST/SPl 

0.00 

467.40 

0.00; 

Opt  ST/SP 

o.oo; 

45.51  i 

0.00 

Duty  Cycle 

o.oo; 

0.00 

o.oo! 

I  Demand  Limit 

0.11 

0.00 

0.00 

Night  Setback 

0.00 

3,675.24 

0.00 

Sub  Total 

0.11 

4,188.15 

0.00 

Economizer 

0.00! 

113.40 

0.00 

!  Ventilation/Recirculation 

0.00 

12.44 

0.00 

DDC  Control 

0.00 

332.64 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L®:  'i -TOTAL'mm- 

i  ■  A  "■ 

.  v  0.11: 

4,646,63 

0.00 

3.00 

umcs  !  m 

FUNCTN 
'  NO® 


K 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


l  "  UMCS  APPLICATION 


DO> 

POINTS 


T\AOiA 

POINTS 


DI 

POINTS 


AI 

POINTS 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


TOTAL: 


1 


0 


2 

1 


0 

0 


1 


3 

0 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 

BUILDING  NAME:  CONSOLIDATED  MNT 

Building  UA: 

78,283j 

CONDITIONED  SQFT:t  224,927 

_ _ _ .  _  _ _ _ _ 

HUHi 

f'l;  : •'Yi/-  v-..  .  - 

System  Type: 

17  1 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa  j 

System  Number:|AHU-20 

TYPICALBUlLblNG M 

Catagory  Number:  Construction:  Use: 

(Occupancy  HRS:  Occupancy  Days: 

13|METAL  PANEL  AND  CMU  |VEH  MAINT  SHOP  j0700-1800  M-F 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

OPiiAfiNO  SgHEDULE 

SUN: 

MON:  TUE: 

WED: 

THUR: 

PRES  START: 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

REQ  STOP: 

0 

16 

16 

16 

16 

o  _ o 

24  24 


J_  ; _ g. 

i6  g 


pPUIS  . 

Motor  HP:  35.00 

HP^Effic: _ 0.88 

Load  Factor:  0.80 

CFM-HTG:  23,000 

CFM-CLG:  0 

%OA:  '  100% 

_____  _ 

CHILLER  CAP  (TONS):  0 

KWT0N:  0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  ’  0 


HOURS  CALCULATIONS 


REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON 

:  900 

3,360 

HTG  HRS  ON 

1,440 

5,376 

H/C  HRS  ON 

2,346 

8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

!  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2491 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CVWV 


BLDG:  8100 

PI. 
I 


BUILDING  NAME:  CONSOLIDATED  MNT 

qtjKsyapt  «as  »s  V-  ;  i“:«* ' 

ENERGY  CALCULATION  SUMMARY 


System  Type:  17 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa 

{System  Number: 

jAHU-20 

it 

; 

Miaa! 

tfhArr  J  %  ,v 

MBtu/yr  MH/yr 

Schedule  ST/SP 

o.oo: 

93,320.28 

0.00 

. 

Opt  ST/SP 

o.oo| 

7,231.37 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

o.oo! 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

221.46 

Sub  Total 

0.00 

100,551.65 

221.46 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

95.35 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

|v>i- --TOTAL 

0.00 

100,551.65; 

316.81  j  > 

4.00 

SISSll 


i  UMCS 

FUNCTN  UMCS  APPLICATION 

I  -  NO.  | 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


:  : 

DO 

POINTS 


AO 

POINTS 


DI 

points! 


;  ai:  •> 

POINTS 


COST 


19 


30 

33 


Scheduled  start/stop  control  -  AHU 
w/  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w / 
RF;  Duty  Cycling  -  AHU  w /  RF 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

m 

9 


. 


TOTAL: 


0 

0 


0 


0 

0 


2  2  0 


$697.00 


$813.00 

$272.00 


$1,782.00 


G-2492 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY :  JM/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 

BUILDING  NAME:  CONSOLIDATED  MNT 

Building  UA:j 

78,283!  CONDITIONED  SOFT: 

224,927 

-  ..  * 

System  Type:  17 

j 

System  Name:!Heating  and  Ventilating  Unit  with  Return  Fa 

j 

System  Number: jAHU-21 

| 

at  P. 

•  f  ' /  ! 

jCatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13METAL  PANEL  AND  CMU  !VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

p  y-  \  SiuyY"--  ;:y 

SUN:  MON: 

TUE:  WED:  THUR:  FRI: 

SAT: 

PRES  START:  0  0 

o 

o 

. 

o 

o 

0 

PRES  STOP:  24  24 

24  24  24  24 

24 

REQ  START:  0  7 

7  7  7  7 

0 

REQ  STOP:  0  16 

16  16  16  16 

0 

INPUTS 

.  r_  CON 

STANTS 

■  -  •  •  '  v ;  . 

Motor  HP: 

18.00 

HOAUHC: 

0 

HP  Effic: 

0.87 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

6,000 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

2% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

Hours  calculations 

vv'MiV--  ; 

NSUCC: 

0.000278 

REQUIRED 

PRESENT  !  i 

DDCCHC: 

0.000161 

iHR/YR 

HR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON:  900 

3,360 

NSC: 

94300 

HTG  HRS  ON:'  1,440 

5,376  | 

DDCH: 

40600 

H/C  HRS  ON:  2,346 

8,760;  i 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED:,  2,460 

1 _ _ _ 1 - ; 

CNWR: 

0 

HTG  HRS  SAVED:;  3,936 

OAR: 

5.67 

C/H  HRS  SAVED:  6,414 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG:  8100  BUILDING  NAME:  CONSOLIDATED  MNT 

System  Type:  '17  _ l 

System  Name:  Heating  and  Ventilating  Unit  with  Return  Fa  j 

System  Number: _ AHU-21 _ 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

...  TOTAL  . :  ,■  I 


mam 


MBtu/yr 


MH/yr 


Schedule  ST/SP! 

0.00 

48,768.27 

o.oo; 

Opt  st/sp; 

0.00 

3,779.04 

0.00 

Duty  Cycle 

0.00  j 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

147.64 

Sub  Total 

0.00 

52,547.31 

147.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

63.57 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

i  Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

52,547.31 


'  :  ;  ..  ; 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


jFUNCTN  ll 


mr. ' 


UMCS  APPLICATION 


Scheduled  start/stop  control  -  AHU 
w/  RF;  Optimum  start/stop  -  AHU 
w /  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w /  RF 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


l 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 

^$697.00 

$813.00 

$272.00 

$1,782.00 


G-2494 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 


PREPARED  BY 


1406-001 

16-Sep-95 

JM/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA:i 


78,283! 


CONDITIONED  SOFT: 


_ 

System  Type:  17 

_ System  Name:  Heating  and  Ventilating  Unit  with  Return  Fa _ 

System  Number:  AHU-22 


224,927 


jCatagory  Number:  Construction:  Use: 

!  1 31METAL  PANEL  AND  CMU  iVEH  MAI  NT  SHOP 


[Occupancy  HRS:  Occupancy  Days: 

10700-1800  ~M-~F 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

_ 16 

16 

16 

16 

16 

0 

INPUTS 

Motor  HP:  25.00 

,  HPEffic:  0.87 

Load  Factor:  0.80 

CFM-HTG:  15^200 

cfm-clgT  ~~~  0 

%OA:  100% 

ea:  — 

CHILLER  CAP  (TONS):  0 

KW-TON:  0.00 

blrTcapTnput  (BTUH)T  0 

BLR  CAP  OUTPUT  (BTUH):  0 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON 

900  3,360 

HTG  HRS  ON 

1,440  5,376 

H/C  HRS  ON 

2,346  8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936, 

C/H  HRS  SAVED 

6,414 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

1 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2495 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CVWV 


BLDG:  8100 

v  i  *Hssssasss 

BUILDING  NAME:  CONSOLIDATED  MNT 

System  Type: 

”h7 

System  Name: 

jHeating  and  Ventilating  Unit  with  Return  Fa 

System  Number: 

AHU-22  | 

gkwhpf 


immi 


Schedule  ST/SP 

0.00! 

67,733.70; 

- _ i _ _ 

0.00 

Opt  ST/SP 

0.00 

- 1 _ 

5,248.67 

0.00, 

Duty  Cycle* 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

295.28 

Sub  Total 

0.00 

72,982.38; 

295.28 

Economizer 

0.00 

0.00 

0.00. 

;  Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

127.13 

HW  OA  Reset 

0.00 

o.o~o 

0.00, 

i  Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  F 


72,982.38 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 


AI  COST 


t'  ■  : 


Scheduled  start/stop  control  -  AHU 
w / RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w / 
RF;  Duty  Cycling  -  AHU  w/  RF 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

‘ 


TOTALS 


POINTS  POINTS  POINTS  POINTS 


.  it,' 


$697.00 


$813.00 

$272.00 

ctfc782.00 


G-2496 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA:|  78,283 


CONDITIONED  SOFT:: _ 224,927 


System  Type:|l7 


System  Name:|Heating  and  Ventilating  Unit  with  Return  Fa 
System  Number:|AHU-23 _ 


jCatagory  Number:  jConstruction:  iUse:  Occupancy  HRS:  Occupancy  Days: 


1 3|METAL  PANEL  AND  CMU  |VEH  MAINT  SHOP _ 0700-1800 _ IM-F 


Weeks  of  Winter: ■ 

321 

Weeks  of  Summer:1 

20i 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

:.:r 

SAT: 

PRES  START: 

0 

o  L 

o  i 

0 

!  O' 

0 

0 

PRES  STOP: 

24 

24:  ! 

24 

24 

24 

24 

24 

REQ  START: 

1  o 

_  .  7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

16 

L _ o 

INPUTS 

Motor  HP: 

35.00 

HP  Effic: 

0.88 

Load  Factor: 

0.80 

CFM-HTG: 

25,000 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

4% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

WOURSCALCULATJONS 

;  o'  v  -  : 

v.-;; 

REQUIRED  IPRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

i 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED:: 

6,414 

CONSTANTS  , 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

i  .  . 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2497 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG:  8100 


m  mm 


BUILDING  NAME:  CONSOLIDATED  MNT 


System  Type: 

17  ^  : 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa 

System  Number: 

AHU-23 

Schedule  ST/SPj 
Opt  ST/SPj 
Duty  Cyclej 
Demand  Limit 
Night  Setback 

Sub  Total _ [_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

,Tr~T 


93,320.28: 

o.oo; 

7,231 .37i 

0.00; 

o.oo! 

o.oo; 

0.00 

0.00 

0.00 

295.28 

100,551.65 

295.28 

0.00 

0.00 

0.00 

0.00 

0.00 

127.13 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

100,551.65 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


'  tiMCS 
FUNCTN 
NO. 


A  .  r~  *  -  ‘ .  in  : :  ■  ■ :  h  ■= 

UMCS  APPLICATION 

- 


1 9  Scheduled  start/stop  control  -  AHU 
w /  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w / 
RF;  Duty  Cycling  -  AHU  w /  RF 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

c#  .  - 


«  m, 


TOTAL: 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$697.00 


$813.00 

$272.00 

$1,782.00 


G-2498 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100 
j  Building  UA:j 


BUILDING  NAME:  CONSOLIDATED  MNT 

78,283  !  CONDITIONED  SOFT:  224,927 


(SKI 

System  Type:  16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

AHU-24  [ 

fTYPICAL  BUILDII 

jPMSsSS  :v-‘  ?  ;■ 

SCatagory  Number: 

Construction: 

Use: 

jOccupancy  HRS: 

Occupancy  Days: 

14|METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

10700-1800 

jM-F 

Weeks  of  Winter: | 

32: 

Weeks  of  Summer: 

2°; 

SYSTEM  OPERATING  SCHEDULE 

:  .  ...  .  ...  .......  .  ..  ..  .  . 

T*-> 

=2  ' 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

o; 

!  0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

!  o 

7!  i 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

16 

0 

INPUTS 


L  ?  ■ 

Motor  HP: 
HPEfficT 
Load  Factor: 


CFM-HTG: 

CFM-CLG: 

%oa7 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
~~  BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUTTbTUH): 


20.00 
~ 088 
0.80 
37200 
a 

100% 

5%" 

0 

0.00 

0 

0 


pSORS  CALCtlEAtlOf 

is 

•REQUIRED  PRESENT 

iHR/YR  IHR/YR 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376: 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSf ANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

! 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

! 

OAR: 

5.67 

G-2499 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG:  8100 

BUILDING  NAME: 

CONSOLIDATED  MNT 

liisiiisi 

System  Type:  16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

(AHU-24 

j 

1 

mi 

1 

kWh/yr^V 

rii  in 

Schedule  ST/SP| 

0.00 

53,325.88 

0.00 

Opt  ST/S  Pi 

0.00 

4,132.21 

0.00 

Duty  Cycle 

o.oo: 

0.00 

0.00 

Demand  Limit; 

0.00! 

0.00 

0.00 

Night  Setback1 

0.00; 

0.00 

0.00 

|  Sub  Total 

0.00 

57,458.09 

0.00 

Economizer 

j -  - - ! _ 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

o".oo 

0.00 

DDC  Control 

0.00 

0.00 

253.64 

!  HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL"  '  "T 

0.00 

57,458.09 

253.64! 

3.00 

rir 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

^ -  ^  :  c ' •.  ..  :  '  : :  ,r  -:v  •  V-  v 


dCS  APPLICATION  DO  AO  DI  AI  COST 

' _ POINTS  POINTS  POINTS  POINTS 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 


$348.00 


$813.00 


33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 


G-2500 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

!  DDCCHC: 

0.0000199 

|  DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2501 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG:  8100 


System  Type: 
System  Name: 
System  Number: 


Mill 


BUILDING  NAME:  CONSOLIDATED  MNT 


jHeating  and  Ventilating  Unit 
!AHU-24(2) 


MH/yr 


Schedule  ST/SPj 

.  Opt  ST/SPf 

Duty  Cycle; 
Demand  Limit 
Night  Setback 

Sub  Total _ !_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  I 


0.00; 

53,325.88 

o.oo; 

0.00; 

4,132.21 

0.00 

0.00: 

o.oo; 

o.oo; 

0.00; 

o.oo; 

o.oo! 

0.00 

0.00 

0.00 

0.00 

57,458.09 

0.00 

o.oo; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

253.64 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

57,458.09 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

1  UMCS  J.  ■  •  111!  .  mm? 

FUNCTN  UMCS  APPLICATION  DO  AO  D1  1 


Scheduled  start/stop  control  -  AHU;  1 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit  0 

Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 


$  -  n:\r  -  sspwss  -  - 
<  v  -  1  «"* 

AI  COST 


POINTS  POINTS  POINTS  POINTS 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-2502 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CVWV 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA: 


78,283 


CONDITIONED  SOFT: 


224,927 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit  j 

System  Number: 

AHU-25 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS 

Occupancy  Days: 

14|METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

|M-F 

Weeks  of  Winter:, 

32i 

Weeks  of  Summer:1 

20 

SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0  : 

0 

0 

0 

0  j 

0 

PRES  STOP:  ” 

24  ; 

24  i 

24  ! 

24 

24 

24  j_ 

24 

REQ  START:  ^ 

o  : 

7  r 

7  i 

7 

7  Z 

7 

0 

REQ  STOP:  [ 

0: 

16 

16  ; 

16 

16  r 

16 

0 

& 


Inputs 


Motor  HP: 


HP  Effic: 


Load  Factor: 


CFM-HTG: 


CFM-CLG: 


%OA: 


%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


5.00 

0.82 

0.80 

10,500 

0 

100% 

2%; 

0 

o.oo1 

0 

0 


HOURS  CALCULAT 

IONS 

IBEl 

REQUIRED 

PRESENT 

H.R/Y.R 

HR/YR 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376, 

H/C  HRS  ON: 

2,346; 

8,760 

CLG  HRS  SAVED: 

2,460; 

HTG  HRS  SAVED:; 

3,936 

C/H  HRS  SAVED: 

6,414, 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

i  .  .  • 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2503 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE;  6.Sep.95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


mlifiWlS’: 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

AHU-25  “  | 

I  mm'- 

Schedule  ST/SP| 

o.oo! 

- - - ! _ 

14,393.41] 

0.00 

Opt  ST/SP' 

o.ooj 

1,115.34! 

0.00 

Duty  Cycle 

o.oo: 

o.oo; 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

0.00; 

Sub  Total 

0.00 

15,508.75 

0.00 

|  Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

!  DDC  Control 

0.00 

0.00 

101.45 

HWOA  Reset 

0.00 

0.00 

0.00 

i  Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

;  1  '  TOTAL  J  .  * 

0,00; 

15,508.75; 

101,45] 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

. . . . . 

Na  .[  -  •  POINTS  POINTS  POINTS  POINTS 


18 


30 

33 


:  .  -.t  ■:  ,  :  :  '  :  .  •  ■■  ■  >  ■,■■■■  -  .  .  .  :  .  ■  ;■  '  : 

DI  AI  COST 


Scheduled  start/stop  control  -  AHU;  1 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit  0 

Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


G-2504 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


SnpOts 

Motor  HP: 

15.00 

HP  Effic: 

0.87 

Load  Factor: 

0.80 

CFM-HTG: 

19,600 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

3% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

o.oo; 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HTG  HRS  SAVED:,  3,936 

C/H  HRS  SAVED:  6,414; 


CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

o 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

'  0.0000199 

DDCCC 

;  0.0000526 

NSC 

i  -T 

DDCH 

i  64800 

OPT 

I  305 

CHWR 

17.5 

CNWR 

!  0 

OAR 

5.67 

G-2505 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CVWV 


BLDG:  8100 


BUILDING  NAME: 


CONSOLIDATED  MNT 


System  Type: 

16 

System  Name:  i 

Heating  and  Ventilating  Unit 

System  Number: 

AHU-26 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


■?*safs wWiSK'/.  ,  :■ 

’S-  -::r&iV;sa!'c;  v  ■-"  11  :  ::  :  . 

UMCS  APPLICATION 


DO  AO  DI 

POINTS  POINTS  POINTS 


ai  :-t 

POINTS 


18  Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 


0 


0 


0 

0 


1 


3 

0 


COST 


$348.00 


$813.00 

$272.00 


G-2506 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CVWV 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA:I 


78,283 


CONDITIONED  SOFT: 


224,927 


System  Type:  16  | 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

AHU-27 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

14 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

10700-1800  M-F 

Weeks  of  Winter! 

32 

Weeks  of  Summer:; 

20: 

SYSTEMOPERATING  SCHEDULE 

*\  *.  -.3 .  s 

*  VT  *  ”  ■£* 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0  0 

0  L 

0 

0 

0 

0 

PRES  STOP: 

24  24 

~24  [ 

24 

24 

24 

24 

REQ  START: 

0  7 

7  f 

7 

:  7  r 

7 

0 

REQ  STOP: 

0  16  ; 

la 

16 

16  : 

”16 

0 

INPUTS 

iTSsT' 

CONSTANTS 

Motor  HP: 

5.00 

HOAUHC: 

0 

HP  Effic: 

0.82 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

1,000 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

1% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

HOURS  CALCULATIONS  x 

aus&eK-  . %H  •. ,  ...  w.-;  V  9k.  ...  a. 

NSUCC: 

0 

REQUIRED 

PRESENT 

DDCCHC: 

„ _ ; _ _ _ 

0.0000199 

HR/YR  HR/YR 

DDCCC: 

0.0000526 

CLG  HRS  ON:  900 

3,360 

NSC: 

0 

HTGHRSON:  1,440 

5,376 

DDCH: 

64800 

j  H/C  HRS  ON:  2,346 

8,760; 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED:  2,460 

!  CNWR: 

0 

HTG  HRS  SAVED:  3,936 

OAR: 

5.67 

C/H  HRS  SAVED:  6,414 

i _ ; - - 

G-2507 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG:  8100 

BUILDING  NAME:  CONSOLIDATED  MNT 

jgflgggx  ^7 

System  Type: 

_ -ji6 _ 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

|AHU-27 

^AVr 

wm  & 

MH/yr 

Schedule  ST/SP 

0.00  1 4,393.41 1 

0.00; 

Opt  ST/SP| 

0.00  1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit1 

0.00 

o.ooj 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

15,508.75 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

50.73 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

0.00 

15,508.75) 

50.73 

A  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


30 

33 


Scheduled  start/stop  control  -AHU 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


1  2  0  4  $1,433.00 


G-2508 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CVWV 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA:; _ 78,283 


CONDITIONED  SOFT: _ 224,927 


System  Type:|15 


System  Name:|Smail  Single  Zone  air  handling  unit 
System  Number:jAHU-3 _ 


ES5i5^'353$£~IV 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

7 

BRICK  AND  CMU 

BATTALION 

;0700-1800  |M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

'r>- 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  j_ 

0 

0 

0!  L 

0 

;  o.  l 

0 

0 

PRES  STOP:  [ 

24 

24 

24  | 

24 

24  | 

24 

24 

REQ  START:  [ 

0 

_ 7 

7 

7 

1  7  !_ 

7 

0 

REQ  STOP:  ; 

0 

16 

16 

16 

16 

16 

0 

INPUTS 

Motor  HP 

0.16 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

600 

%OA 

10% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CALCULATIONS 


Required 

ihr/yr 


present 

HR/YR 


CLG  HRS  ON:  900  3,360 

HTGHRSON:  1,440  5,376| 

H/C  HRS  ON:  2^346  8,760 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 


HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

:  33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

•  0.000233 

DDCCC 

0.000616 

NSC 

!  36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2509 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW 


BUILDING  NAME:  CONSOLIDATED  MNT 


ENERGY  CALCULATION  SUMMARY 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

pug?  ? 

kWh/yr  I 3 

MPtu/yr 

MH/vr 

Schedule  ST/SP 

0.00: 

467.40| 

0.00 

Opt  ST/SP 

o.oo; 

45.51 

0.00 

Duty  Cycle 

o.oo; 

0.00! 

o.oo; 

Demand  Limit 

0.11; 

0^ 

0.00 

Night  Setback 

0.00, 

3,675.24; 

0.00 

Sub  Total 

0.11 

4,188.15 

0.00 

Economizer 

0.00 

113.40! 

0.00 

Ventilation/Recirculation 

0.00 

12.44 

0.00 

DDC  Control 

0.00 

332.64 

0.00 

HWOA  Reset 

0.00 

o.oo; 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL 

0.11] 

4,646.63 1 

0.001 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

.jnssrai 


DO 


AO 


. .  :  •  . 

DI  Al 


POINTS  POINTS  POINTS  POINTS 


COST 


18 


27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


0 

o 


i 


3 

0 


E-iisL' 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2510 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 

BUILDING  NAME:  CONSOLIDATED  MNT 

Building  UA: 

78,283  CONDITIONED  SOFT:  224,927 

inppSB 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-4 

i 

Catagory  Number:  Construction: 

7  BRICK  ANDCMU 


|Use: 

IBATTALION 


Weeks  of  Winter:| 

32: 

Weeks  of  Summer: 

20; 

Occupancy  HRS:  Occupancy  Days: 

0700-1800  jM-F;  SAT 


X: . "  o'-’ 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN: 

MON: 

TUE: 

WED: 

■;  S  0 

1  0 

0 

0  : 

•:  24 

24 

24 

24  ! 

■;  0 

7 

7 

7  j 

•:  0 

16 

16 

~~16 

THUR: 

_ ^ 

24 

7; 

16 


IMEUTS 

Motor  HP: 

0.16 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

1,000 

%OA: 

10% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

! - 

CLG  HRS  ON:| 

900 

3,360 

1 

HTG  HRS  ON:; 

1,440 

5,376; 

H/C  HRS  ON:| 

2,346; 

8,760; 

CLG  HRS  SAVED:!  2,460 


HTG  HRS  SAVED: _ 3,936 

C/H  HRS  SAVED:  6,414 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

|  DDCCC: 

0.000616 

NSC: 

36600 

DDCH:! 

30100 

!  OPT: 

305 

CHWR: 

17.5 

1  CNWR: 

0 

I  OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  81 00 


BUILDING  NAME:  CONSOLIDATED  MNT 


System  Type: 

15  ! 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-4 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


MBtu/yr 


Schedule  ST  ISP 

0.00i 

1 

534.31 

o.oof 

Opt  ST/SPl 

0.00 

45.51 

o.oo; 

Duty  Cycle- 

0.00 

0.00 

0.00; 

Demand  Limit 

0.11 

o.oo; 

0.00! 

Night  Setback 

o.oo; 

6,125.40 

o.oo; 

Sub  Total 

0.11 

6,705.22' 

0.00 

Economizer 

0.00: 

189.00; 

0.00 

1  Ventilation/Recirculation 

0.00 

20.74 

0.00 

DDC  Control 

0.00 

554.40 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

|  Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

7,469.36 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN  UMCS  APPLICATION  DO  AO 


SltlMSI 


!  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

’  Direct  digital  control  -  Small  SZ  AHU 

I  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

5  Outside  air  damper  economizer 
control  -  AHU 

-  |!!!f  I  TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2512 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA:I 


78,283 


CONDITIONED  SOFT: 


System  Type: 

15 

System  Name:  Small  Single  Zone  air  handling  unit 

System  Number:^HU-5 

1406-001 

16-Sep-95 

JM/CWW 


224,927: 


inB33fss?nsr=iH tw*th 

S^STssisS^-*:---  - 

jCatagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

j  7 

BRICK  AND  CMU 

BATTALION 

0700-1800 

IM-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer:! 

20 

SYSTEM  OPERATING  SCHEDULE 

i:“'7  -  :=- 

™S'  -S*. 

Sr--,” :. 

aL  *  \ 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

!  o 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

16; 

16 

_ 16 

16 

16 

| _ o 

Inputs 


Motor  HP:  0.16 

HP  Effic:  064 

Load  Factor:  0.80 

CFM-HTG:  725 

CFM-CLG:  725 

%oK-.  io% 

%Area:  1% 

CHILLER  CAP  (TONS):  0 

KW-TON:  0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 


HOURS CALCULAl 

IONS 

(REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON 

!  900 

3,360 

HTG  HRS  ON 

1,440 

5,376 

H/C  HRS  ON 

j  2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936, 

|  C/H  HRS  SAVED: 

6,414; 

CONSTANTS 

Y:. .•! 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

|  DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

j  DDCH: 

30100 

OPT: 

305 

j  CHWR:| 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2513 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG: 


BUILDING  NAME:  CONSOLIDATED  MNT 

ENERCirCALCULATION  SUMMARY 


System  Type: 
(System  Name: 
[System  Number: 


Small  Single  Zone  air  handling  unit 
~AHU-5  ~ 


Schedule  ST/SPi 

- 1 _ 

0.00 

1 ,076.41 1 

7.53! 

Opt  ST  ISP 

0.00; 

45.51 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.30 

0.00 

o.oo: 

Night  Setback 

o.oo; 

4,375.50 

28.65 

Sub  Total  j 

0.30 

5,497.41 

36.18| 

Economizer 

0.00 

135.24 

0.00 

Ventilation/Recirculation 

0.00 

5.68 

0.36 

DDC  Control 

0.00 

396.37 

23.56 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

s-  TOTAL  I 


6,034.71 


f  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


FUNCTN  UMCS  APPLICATION 

NO.  ~  _  ■ 

1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2514 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100 

Building  UA:j 


BUILDING  NAME:  CONSOLIDATED  MNT 


78,283 


CONDITIONED  SOFT:  224,927 


mm 

mm 

p2Mj 

System  Type: 

11 

System  Name: 

Variable  Air  Volume  air  handling  unit 

System  Number: 

AHU-6 

m®. 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

7 

BRICK  AND  CMU 

BATTALION 

0700-1800  IM-F;  SAT 

Weeks  of  Winter: 

32; 

Weeks  of  Summer:  20 

System  operating  schedule  H : 

f:  '|>v  ^ 

™  ^^7™”  t - 

SUN: 

MON:  TUE: 

WED: 

THUR:  FRI: 

SAT: 

PRES  START:  [ 

0 

0  :  0 

0 

0  0 

0 

PRES  STOP:  [ 

24 

24  24 

24 

24  !  24  [ 

24 

REQ  START:  [ 

0 

7\  j  7 

7 

7  71  ; 

0 

REQ  STOP:  j_ 

0 

i6:  i6 

16 

16  :  16  T 

0 

INPUTS 


IlilotorHP: 


HP  Effic: 


Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%0A: 
%Area: 


CHILLER  CAP  (TONS): 

KW-TON:; 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


:'T 

L'S  ..  • 

15.00 
087 
080 
12,045 
“  12,045 
40% 
3% 
0 

ooo 

a 

o 


fiOURSC  A  LCU  LATlOh 

JSIS '  : 

REQUIRED  PRESENT  1 

|HR/YR  IHR/YR  1 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346i 

8,760 

CLG  HRS  SAVED:' 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

constant?  _ . 


HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

|  DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

j  OPT 

305 

CHWR 

17.5 

CNWR 

1  0 

OAR 

j  5.67 

G-2515 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 


DO 


AO 


Sf 


jp>yv ;  ’v...  ‘‘‘  ' 

DI  AI  COST 


POINTS  POINTS  POINTS  POINTS 


1 


0 


0 


1 


$348.00 


32  Direct  digital  control -VAV  AHU  0  3 

33  Outside  air  damper  ventilation  and  0  1 

recirculation  control  -  AHU 


0  11  $3,695.00 

0  0  $272.00 


36  Outside  air  damper  economizer 
control  -  AHU 


0  0 


0  2  $399.00 


40  Maintenance  (filter)  alarm  -  AHU 

*  l  - ^ v 


0 


$112.00 

$4,826.00 


G-2516 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100 


Building  UA:| 


System  Type:|15 


BUILDING  NAME:  CONSOLIDATED  MNT 

78,283|  CONDITIONED  SOFT: 


*  *  jr  *  *n - 1 


System  Name:  Small  Single  Zone  air  handling  unit 

! 

System  Number:lAHU-7 

Catagory  Number:  (Construction: 
_ 7|BRICK  AND  CMU 

Weeks  of  Winter:; 

Weeks  of  Summer:1 


Use: 

BATTALION 


(Occupancy  HRS: 
10700-1800 


224,927 


.... 


(Occupancy  Days: 
iM-F;  SAT 


STEMOPER/ 

tTINGSi 

CH1DUU 

i  > 

■  : 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24  : 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7 

1  0 

REQ  STOP: 

0 

16  : 

16 

16 

16 

16 

0 

;*K:  IV'i 


CONSTANTS 


Motor  HP:  5.00 

HP  Effic:  082 

Load  Factor:  0.80 

CFM-HTG:  3,790 

CFM-CLG:  3,790 

%OA:  10% 

%Area:  1% 

CHILLER  CAP  (TONS):  0 

KW-TON:  0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 

HOURS  CALCULATIONS 

REQUIRED  PRESENT  1 

_ HR/YR  HR/YR  _  : 

CLG  HRS  ON:  900  3,360 

HTG  HRS  ON:  1,440  5,376 

~  H/C  HRS  ON:  2,346  8,760 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED:' 

3,936; 

C/H  HRS  SAVED: 

6,414 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2517 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 

.  / 

■  r. 


System  Type: 

(15 

System  Name: 

jSmalf  Single  Zone  air  handling  unit 

System  Number: 

^AHU-7  ; 

MBtu/yr 

-  MH/yr 

Schedule  ST/SP 

o.ooj 

24,078.25! 

39.38 

Opt  ST/SP| 

o.oo! 

1,115.34’ 

0.00 

Duty  Cycle 

o.ooj 

0.00 

o.ooj 

Demand  Limit; 

7.46 

0.00 

o.oo1 

Night  Setback 

0.00’ 

22,873.30 

28.65 

Sub  Total 

7.46 

48,066.89 

68.03 

Economizer 

- 

o.oo; 

706.99 

0.00 

Ventilation/Recirculation 

0.00 

29.71 

1.87 

DDC  Control 

0.00 

2,072.06 

23.56 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL 

7,46] 

50,875.65 

93.47 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL:  1 


0  6 


$2,116.00 


G-2518 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA: 


78,283 


CONDITIONED  SOFT: 


224,927 


HI  : . 


System  Type:  11 


System  Name:[Variable  Air  Volume  air  handling  unit 


System  Number: frHU-8 


[TYPICAL  buildin 

ICatagory  Number: 

Construction: 

'Use: 

Occupancy  HRS: 

Occupancy  Days: 

7|BRICK  AND  CMU 

Ibattalion 

:0700-1800 

M-F;  SAT 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20; 

sVSTEMbPERATINGSCHEbULE:  | 


SUN:  MON: 


PRES  START: 
PRES  STOP: 
REQ  START: 


24 


24 


TUE: 


24 


WED: 


THUR: 


REQ  STOP:  C 

)  :  16 

16  :  16 

InpQts  . 

Motor  HP 

. 7.50 

HP  Effic 

0.83 

Load  Factor 

0.80 

CFM-HTG 

6,295 

CFM-CLG 

6,295 

%OA 

50% 

%Area 

1% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALCULATIONS 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1 ,440: 

5,376 

H/C  HRS  ON: 

2,346' 

8,760 

24 


24 


16 


CLG  HRS  SAVED: 

2,460 

j  HTG  HRS  SAVED:i 

3,936 

C/H  HRS  SAVED:; 

6,414 

CONSTANTS 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

1  . 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2519 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 

tGYCALG^TION  SUMMARY 


umcs 

'ICTN 
NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

*.  . .  '  ' . Hi .  . 

s';  rife 7 

»UMCS  APPLICATION 


/'i 

DO 

POINTS 


AO 

POINTS 


DI 

POINTS 


'  AI 
POINTS 


18 


32 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  VAV  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


40  Maintenance  (filter)  alarm  -  AHU 


3 

1 

0 

0 


0 

0 

0 

0 

1 


1 

11 

0 

2 

0 


TOTAL: 

:-i 2  ■  5  X  . >2.  ■  2 


System  Type: 

11 

System  Name: 

Variable  Air  Volume  air  handling  unit 

System  Number: 

AHU-8 

ifeif 

msFmmm 

MH/yr 

Schedule  ST/SP 

o.oo; 

39,733.29 

327.02 

Opt  ST/SP 

o.oo; 

1,642.82 

o.oo; 

Duty  Cycle 

o.ooj 

o.oo; 

0.00 

Demand  Limit 

10.99; 

0.00 

0.00 

Night  Setback 

0.00 

37,991.40 

28.65 

Sub  Total 

10.99; 

79,367.50 

355.68 

Economizer 

0.00 

1,174.28 

0.00 

Ventilation/Recirculation 

0.00 

246.72 

15.55 

DDC  Control 

0.00 

3,441.59 

23.56 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

o.oo1 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

5.00 

and  Safety  Alarms 

TOTAL 

10,99) 

84,230.08) 

•  v;;:;394.79; 

*  5.00 

COST 


4 


iifli 


1 


14 


$348.00 

$3,695.00 

$272.00 

$399.00 

$112.00 

$4,826.00 


G-2520 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100  BUILDING  NAME:  CONSOLIDATED  MNT 


Weeks  of  Winter:! 

32| 

Weeks  of  Summer:! 

2^ 

SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START:  7 

0 

"“o 

I  0 

0 

01  r 

0 

0 

PRES  STOP: 

24 

"24 

24 

24 

24 

24 

24 

REQ  START: 

0  ; 

7 

7 

7 

7  : 

7 

0 

REQ  STOP:  i_ 

0 

16 

16 

16 

16  1 

16 

0 

INPUTS 

Motor  HP:  7.50 


HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

8,000 

CFM-CLG: 

0 

%OA: 

40% 

%Area: 

1% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  ON:  900  3,360; 

HTGHRSON:;  1,440  5,376; 

H/C  HRS  ON:  2,346'  8,760 


i 

CLG  HRS  SAVED:; 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED:| 

6,414 

CONSTANTS 

77  "7'" 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

r  NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

|  OAR: 

5.67 

G-2521 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG:_  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 

SglljgRGYCALCULATION  SUMMARY 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-9 

l  ' 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  I 


Schedule  ST/SP 

o.ooj 

21,200.40 

328.73 

Opt  ST/SP 

o.oo; 

1,642.82 

0.00 

Duty  Cycle; 

o.ooj 

0.00 

o.oo; 

Demand  Limit 

0.00 

o.oo: 

0.00 

Night  Setback 

0.00 

0.00 

28.65 

Sub  Total 

o.oo: 

22,843.22! 

357.39 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

25.47 

DDC  Control 

0.00 

0.00 

23.56 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

22,843.22 


Wes 

TJNCTN 

NO. 


.  ,  ...  . 

-  '  ■  '  :  >  '  .  '  -  '  '  V 

UMCS  APPLICATION  DO 

■  "  ■  ''  ,  -  ■■  ■'  '  .  ;  !  POIN 

Scheduled  start/stop  control  -  AHU;  1 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU  0 

Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

Outside  air  damper  economizer  0 

control  -  AHU 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


.  r  "C  '  o  < ^  -  <-  r  -  —  '« <  rr’"" ' 

■ 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL: 


$2,116.00 


G-2522 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA:i 


78,283 


CONDITIONED  SOFT: 


^SUfg  IT  f  t  stS 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

224,927 


”  "  ^  ' v"  “ '  v 


p© 

1 

m 

Tl 

& 

tm 

Catagory  Number: 

Construction:  Use:  Occupancy  HRS:  Occupancy  Days: 

13 

METAL  PANEL  AND  CMU  yEH  MAINT  SHOP  10700-1800  JM-F 

;  Weeks  of  Winter: 

32> 

i 

Weeks  of  Summer: 

20' 

System  operating  schedule 


SUN:  MON:  TUE:  WED: 


PRES  START: 

0  i 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

REQ  START:  j_ 

0  • 

7 

7 

7 

REQ  STOP:  L 

0 

16 

_ IS  _ 

16 

THUR: 

liillii1 

FRI: 

SAT: 

0 

0 

0 

24 

24 

24 

7 

I  7  ; 

0 

16 

16 

0 

inputs 


Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

6,278,000 

BLR  CAP  OUTPUT  (BTUH) 

5,021,000 

HOURS  CALCULA1 

TONSlSIl 

I'V  *  "  -  " 

IREQUIRED 

PRESENT 

i _ 

Ihr/yr 

HR/YR 

CLG  HRS  ON 

900 

3,360 

HTG  HRS  ON 

1,440 

5,376; 

H/C  HRS  ON 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460: 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414: 

CQN.5TANIS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

i  NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

i _ 0PT:i 

305 

CHWR:' 

!  t 

17.5 

CNWR: 

0 

OAR: 

i _ i _ 

5.67 

G-2523 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE;  16.Sep.95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CVWV 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1  ~  “ 

SlplSvpSpgi 

msam mSSL- 

iMBtu/yr  MH/yr 

Schedule  ST/SP 

0.00 

1,779.55 

o.oo: 

Opt  ST/SP 

0.00 

137.90: 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

o.oo1 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

1,917.45 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

o.oo1 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

35.60 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 


TOTAL: 


0.00 


1,917.45 


35.60 


4.00 


2 

4 


UMCS 

_ 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  • 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


POINTS '  POINTS  POINTS  pOlPTOS 


COST 


0 

0 


0 

0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


PP  I  0^  ~T0, :  W  TOTAL: 


2  3  $1,443.00 


G-2524 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


INPUTS 

Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

o.oo; 

BLR  CAP  INPUT  (BTUH) 

6,278,000 

BLR  CAP  OUTPUT  (BTUH) 

5,021,000 

H/C  HRS  ON::  2,346  8,760 


CLG  HRS  SAVED 

|  2,460 

HTG  HRS  SAVED 

3,936; 

C/H  HRS  SAVED 

6,414 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

_ 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

; 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

i 

NSC: 

94300 

DDCH: 

40600 

j _ 

OPT:; 

_ i _ 

305 

CHWR: 

17.5 

CNWR: 

0 

L 

OAR: 

5.67 

G-2525 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-2  i 

jaasyfe 


MH/yr 


Schedule  ST/SPj 

o.oo! 

_ L _ 

1,779.55 

0.00 

Opt  ST/SPj 

o.oo: 

137.90; 

0.00- 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit1 

0.00 

0.00 

0.00 

Night  Setback 

o.oo: 

0.00 

0.00 

Sub  Total 

0.00 

1,917.45 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Reci  rculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

35.60 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


1,917.45 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


I  IHWHLOTJ 

UMCS  APPLICATION 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


POINTS  POINTS  POINTS  POINTS 


TOTAL: 


COST 


$277.00 


$836.00 

$330.00 

$1,443.00 


G-2526 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA: 


78,283 


CONDITIONED  SOFT: 


224,927 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-1 

m  r«m  Hi s 


Catagory  Number:  (Construction : 


!Use: 


Occupancy  HRS: 


[Occupancy  Days: 


7  BRICK  AND  CMU 


(BATTALION 


10700-1800 


1M-F;  SAT 


Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20j 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

li 

SAT: 

PRES  START: 

0 

0 

O' 

0 

0 

!  o 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

!  24  L 

24 

REQ  START: 

0 

7 

7 

7: 

7. 

i  7  L 

0 

REQ  STOP:  f 

0 

16  , 

16  “ 

16 

16 

16  i 

0 

INPUTS 

. . •:  w.-  . 

Motor  HP 

■' . " .  . 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

4 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

IQURS  CALCULATIONS 


REQUIRED  iPRESENT 
HR/YR  HR/YR 


CLG  HRS  ON 

;  900  3,360 

HTG  HRS  ON 

1,440;  5,376; 

H/C  HRS  ON 

2,346  8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC:| 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2527 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG^  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-1  ; 

MBtu/yr 


MH/yr 


Schedule  ST/SP: 

o.oo: 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

o.oo; 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00; 

0.00 

o.oo; 

Night  Setback 

o.oo; 

0.00 

i 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00; 

o.oo; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00: 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

70.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

3.37 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

N-TttTAib- .  ' 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

rupsipilll  ill 

jFUNCTN  UMCS  APPLICATION  DO  AO 

1  NO.  POINTS  POINTS 


:  •  ■  '  :  •-  .... 

®  :  Nu 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


v,  ; 

COST 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


TOTAL: 


$243.00 


$243.00 


G-2528 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100  BUILDING  NAME:  CONSOLIDATED  MNT 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0! 

o 

0  \ 

0 

PRES  STOP: 

24 

24 

24 

24 

24  ; 

24  ; 

24' 

REQ  START: 

0 

7 

7; 

7 

t  [ 

7,  ; 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

16 

0 

}NPUT$ 

Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

o; 

CFM-CLG 

o: 

,  %OA 

0% 

I  %Area 

0% 

CHILLER  CAP  (TONS) 

4 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

.REQUIRED  PRESENT 
HR/YR  IHR/YR 


CLG  HRS  ON: 

900; 

3,360! 

HTG  HRS  ON:! 

1,440 

5,376; 

H/C  HRS  ON: 

2,346! 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED:! 

3,936 

i 

L _ _ 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 

HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

|~~  NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

!  30100 

OPT 

|  305 

CHWR 

;  17.5 

CNWR 

0 

OAR 

1  5.67 

G-2529 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-2 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ~[ 


Schedule  ST/S P 

0.00: 

.00! 

o.oo; 

Opt  ST/SP 

o.oo; 

0.00; 

_ 1 _ 

o.oo; 

Duty  Cycle 

0.00 

0.00 

o.oo: 

Demand  Limit 

0.00 

o.oo; 

o.oo; 

Night  Setback 

o.oo: 

0.00 

o.oo; 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

70.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

3.37 

0.00 

0.00 

TYPICAL  SY! 

PUNCTN  UMCS  APPLICATION 

IB::-  v  .  W* :  \ 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


r«Rfisvia« 

sasfiMMs 


TOTAL: 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$243.00 


$243.00 


G-2530 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA: 

78,283  CONDITIONED  SOFT:;  224,927 

lit- 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-3 

sagaagiraiffiiiR 

jCatagory  Number: 

Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

7 

BRICK  AND  CMU  BATTALION 

0700-1800 

|M-F;  SAT 

Weeks  of  Winter: 

32  j 

Weeks  of  Summer: 

20 

SYSTEM  OPERA 

TING  S< 

DHEDUL 

l;iS 

'  ...  •  ; 

lie' 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0  1 

0 

0 

o: 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7: 

7 

7 

7:  L_ 

0 

REQ  STOP: 

1 _ o 

16 

16 

16 

16 

16  i 

0 

INPUTS  . 

- - 

CONSTANTS 

..  Sr:' '.  - 

Motor  HP: 

0.00 

HOAUHC: 

16.2 

HP  Effic: 

0.64 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

3 

COAOC: 

0.00305 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

HOURS  CALCULATIONS 

§w  ;* v. 

4;.  r'S> 

NSUCC: 

0.00249 

RFOUIRFD  PRESENT 

DDCCHC: 

0.000233 

HR/YR 

!hr/yr 

DDCCC: 

0.000616 

CLG  HRS  ON:: 

900 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,440 

5,376; 

DDCH: 

30100 

H/C  HRS  ON: 

2,346' 

8,760 

OPT: 

305 

CLG  HRS  SAVED: 

2,460 

CHWR: 

17.5 

CNWR: 

0 

HTG  HRS  SAVED: 

3,936 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,414' 

G-2531 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


B® ill 

Hi U  ENERGY  C 

il_CUCATlbNSUMMj 

\RY 

^ . . . -  •  —  *"***** 

*  . .  <’*"i . . . . . * . 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-3 

mm  MBtu/yr  MH/yr 

Schedule  ST/SP 

0.00 

■00| 

0.00 

Opt  ST/SP 

0.00 

0.00! 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00! 

0.00 

Night  Setback 

0.00 

o.oo; 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

52.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

2.52 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

t  TOTAL 

2.52 

52.50j  ^ 

0.00  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

. ... 

UMCS  APPLICATION 


■  k...  -  . L.-.. -.-v ... 

•<  <  *■«%.  ij.*^  <  -«  «  <  y<<  «  « 

■.  : .  -  .  ^  : : 

CATION  DO  AO  DI  AI  COST 

POINTS  POINTS  POINTS  POINTS 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

f  .  TOTAL: 


1 


1 


$243.00 


$243.00 


G-2532 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 

BUILDING  NAME:  CONSOLIDATED  MNT 

Building  UA: 

78,283|  CONDITIONED  SQFT:;  224,927 

. . . „  . . . . „ . „ . _ . ,, 

immmmMwmMFi 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-4  | 

Category  Number: 


Construction : 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


7|BRICK  AND  CMU 


BATTALION 


0700-1800 


IM-F;  SAT 


Weeks  of  Winter: 

32! 

_ 1 

Weeks  of  Summer:' 

20| 

SYSTEM  OPERATING  SCHEDULE 

»v  f  : 

Si;*;.: 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

o  L 

0 

0 

PRES  STOP: 

24 

24 

24  r 

24 

24  ; 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7, 

0 

REQ  STOP: 

:  o 

16 

16' 

16 

16 

16 

0 

Inputs 


Motor  HP: 


HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 


_ %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 


BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


0.00 

064 

080 

"o 

0 

^0% 

~o% 

3 

1.10 

0 

0 


REQUIRED  iPRESENT 
IHR/YR  _  HR/YR 


CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON:| 

1,440; 

5,376 

H/C  HRS  ON:| 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

i  HTG  HRS  SAVED: 

J 

3,936 

C/H  HRS  SAVED: 

1 - i - 

6,414; 

CONSTANTS 

4°. t ; 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2533 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 

liMBIfs  §M^lWS0M^^OHj5mMARY 


■■  . 

IfK 


;  - 


System  Type: 

*  i 

System  Name: 

^ir  cooled  DX  compressor 

System  Number: 

CH-4 

i 

iBitrji,:! 

Si 

ifcf '  MH/ia'  . 

Schedule  ST/SPl 

0.00 

.oo: 

0.00 

OptST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

o.oo! 

0.00 

0.00 

Demand  Limit 

0.00; 

0.00 

0.00 

Night  Setback 

0.00 

0.00, 

0.00 

Sub  Total  j 

0.00 

0.00 

0.00 

Economizer 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

52.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

2.52 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

-v,--  TOTAL 

2.52 

52.50 

0.00 

*  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

f •**•*?'  ^  ^  ™sjt-  >< > ;« sf  <  - '  • 

?UNCTN  UMCS  APPLICATION 

POINTS  POINTS  POINTS  POINTS 


NO. 


SAZ. 

■  '  ■ 


DO 


AO 


DI 


17  Scheduled  start/stop  control  -  DX  10  10 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


COST 


$243.00 


TOTAL: 


0  1  0  $243.00 


G-2534 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100  BUILDING  NAME:  CONSOLIDATED  MNT 

i  Building  UA:|  78,283;  j  CONDITIONED  SOFT:; 


CONDITIONED  SOFT:' 


1406-001 

16-Sep-95 

JM/CWW 


224,927; 


System  Type:  8 _  _ _ _ 

System  Name:  Air  cooled  DX  compressor 
System  Number.  CH-5  _ 


^  -flip*  ' ! 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7|BRICK  AND  CMU 

IBATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter:! 

:  ■ 

32: 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

:  o 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

16 

0 

INPUTS 

Motor  HP:  0.00 

HP  Effic:  0  64 

Load  Factor:  0.80 

CFM-HTG: _ £ 

CFM-CLG:  ~ _ ° 

%OA:  0% 

%Area:  0% 

~  CHILLER  CAP  (TONS)T~  3 

KW-TON:  110 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED:; 

3,936; 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

!  DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

|  OPT:! 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2535 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100 

BUILDING  NAME:  CONSOLIDATED  MNT 

System  Type: 

8 

1 

System  Name: 

Air  cooled  DX  compressor 

; 

System  Number: 

CH-5 

s  18  i 

s  mmm msm 

©•-  JWH/yc  /.  ■■ 

Schedule  ST/SP 

o.oo| 

.00 

o.oo ; 

Opt  ST/SP 

o.oo! 

_ 1 

0.00 

o.oo1 

Duty  Cycle 

o.oo: 

o.oo; 

o.oo: 

Demand  Limit 

o.oo; 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

52.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

2.52 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL  I 

2.52  /.v:: ; 

52.50] 

0.00 

3.00 

j  UMCS  APPLICATION 


DO 


AO 


: ■  ; 


"v 

ay.- 


POINTS  POINTS  POINTS  POINTS 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

p  iililiieigli-  fsn .  :■  :::::  ;  ;  :  .  ::  : '  ;  ' 

rrijrnr  i  nnr  i/' i  ttah  '*  *  ”  Dl 


COST 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


1 


0 


1 


$243.00 


G-2536 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

:  0.0000795 

NSUCHC 

:  0.000941 

NSUCC 

:  0.00249 

DDCCHC 

:  0.000233 

DDCCC 

;j  0.000616 

NSC 

:  36600 

|  DDCH 

:!  30100 

OPT 

:!  305 

CHWR 

:  17.5 

1  CNWR 

0 

OAR 

:i  5.67 

G-2537 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 


PREPARED  BY 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100 

(System  Type: 
System  Name? 
System  Number: 


BUILDING  NAME:  CONSOLIDATED  MNT 

ENERGY  CALCULATION  SUMMARY 


Small  air  cooled  chiller 
CH-6 


Schedule  ST/SP  ~ 

_ Opt  ST/SP 

Duty  Cycle| 
Demand  Limit; 
Night  Setback 

Sub  Total _ | 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  I 


l  '  | 


3,764.43| 

466.73 


0.00 

4,231,16 

oW 

0.00 

oocT 


4,756.16 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


FUNCTN 
I?  NO. 


UMCS  APPLICATION 

Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


POINTS  POINTS  POINTS  POINTS 


TOTAL: 


COST 


$386.00 


$664.00 


$281.00 

$150.00 


$1,481.00 


G-2538 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


BLDG: 


8100 

Building  UA: 


BUILDING  NAME:  CONSOLIDATED  MNT 

78,283;  j  CONDITIONED  SOFT? 


-I  V.-,'  { 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number 

CH-7 

224,927: 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7BRICK  ANDCMU 

BATTALION 

0700-1800 

|M-F;  SAT 

Weeks  of  Winter:  32 

Weeks  of  Summed _ 20| 


^tlli^PEMnNi^HEDllgSia 

THUR: 

'-r ;  i 

FRI: 

SAT: 

SUN: 

MON: 

TUE: 

WED: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  [ 

24  ; 

24 

REQ  START: 

0 

7  : 

7 

7; 

j  7  r 

7  ! 

0 

REQ  STOP:  ^ 

0 

16  f 

16 

16 

16 

16 

0 

t*"  v»v 

Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

o; 

CFM-CLG 

0 

%OA 

0% 

%Area 

o%; 

CHILLER  CAP  (TONS) 

15 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

6 

BLR  CAP  OUTPUT  (BTUH) 

0 

§111 

Slf  r; 

-  -  ~ 

IREQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

900 

3,360 

_ 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346; 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED:; 

3,936; 

i  C/H  HRS  SAVED:! 

6,414: 

CONSTANTS  _ 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2539 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW 


BLDG:  8100 


^BUILDING  NAME:  CONSOLIDATED  MNT 

iNBBgaSLCULATION  SUMMARY 


System  Type: 

8 

\ 

System  Name: 

Air  cooled  DX  compressor 

i 

System  Number: 

CH-7 

i 

I 

Schedule  ST/SP 
OptST/SP 
Duty  Cycle| 

_ Demand  Limit 

Night  Setback 

Sub  Total _ ! 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 

and  Safety  Alarms 

________ 


00| 

0.00; 

0.00 

oooj 

0.00 

0.00 

ooo 

0.00 

OjOO 

ooo 

262.50 

0.00 

ooo 


t  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

■FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

i  NO. _ -  _  POINTS  POINTS  POINTS  POINTS 

17  Scheduled  start/stop  control  -  DX  10  10 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


TOTAL:  1 


COST 


$243.00 


$243.00 


G-2540 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 

BUILDING  NAME: 

CONSOLIDATED  mnt 

Building  UA: 

78,283  r 

CONDITIONED  SQFT: 

224,927 

fvfPSiWoRMitioW-"  'a : r- 

lllSigS 

System  Type: 

6  _ 

System  Name:  Small  air  cooled  chiller 

System  Number:  CH-8 

SYPlCAtTBUlLDING  INFORMATJQ 

" .  v  r . 

[Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7BRICKANDCMU 

BATTALION 

10700-1800 

M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

'  .  -vzmarrstPVi 

SYSTEM  OPERATING  SCHEDULE 

* *  j '  ' '  r  > 

.  ..  ^jV.  •  •  ..  . 

SUN: 

MON: 

TUE:  WED:  THUR: 

FRl: 

SAT: 

PRES  START:  0 

0 

0  0  0 

0 

0 

PRES  STOP:  24 

24 

24  24  24 

24 

24 

REQ  START:  0 

7 

7  7  7 

7 

0 

REQ  STOP:  0 

16 

16  16  16 

16 

0 

INPUTS 

i'  \l 

CONSTANTS  t 

Motor  HP 

2.00 

HOAUHC: 

16.2 

HP  Effic 

0.78 

HOAUH: 

26.1 

Load  Factor 

0.80 

COAUHC: 

0.000257 

CFM-HTG 

0 

COAUC: 

0.00068 

CFM-CLG 

0 

HOAOHC: 

33.3 

%OA 

0% 

HOAOH: 

53.5 

%Area 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS) 

24 

COAOC: 

0.00305 

KW-TON 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

HOURS  CALCULATIQ 

NS 

OlQV'f: 

NSUCC: 

0.00249 

V..  l.  :«  •>?:  . 

i 

nnrrur- 

0.000233 

REQUIRED  PRESENT 

; 

1  HR/YR  HR/YR 

1 

DDCCC: 

0.000616 

CLG  HRS  ON: 

900 

3,360; 

I 

NSC: 

36600 

HTG  HRS  ON: 

1,440 

5,376 

DDCH: 

30100 

j  H/C  HRS  ON: 

2,346 

8,760 

j 

OPT: 

305 

! 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,460 

j 

CNWR: 

0 

HTG  HRS  SAVED: 

1.  , _ _ _ 

3,936 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,414 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  8100 

■I 


■  7$ . 

^  &  i  1 £  -  %u  & 


ilii 


BUILDING  NAME:  CONSOLIDATED  MNT 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

e  :  i 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-8 

~%zLK7Y:ca 


pf3FuNon6iiiP? 

KMyi 

kWh/yr  MBtu/vr  MH/yr 

Schedule  ST/SP 

0.00 

3,764.43  0.00 

Opt  ST/SP 

0.00 

466. 73|  0.00; 

Duty  Cycle 

0.00 

0.00  0.00 

Demand  Limit 

1.17 

0.00  0.00 

Night  Setback 

0.00 

0.00  0.00 

Sub  Total 

1.17 

4,231.16  0.00 

Economizer 

0.00 

0.00  0.00 

Ventilation/Recirculation 

0.00 

0.00  0.00 

DDC  Control 

0.00 

0.00  0.00 

HW  OA  Reset 

0.00 

0.00  0.00 

Chilled  Water  Reset 

0.00 

420.00  0.00 

Condenser  Water  Reset 

0.00 

0.00  0.00 

Chiller  Demand  Limit 

20.20 

0.00  0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

1  ::  TOTAL  j 

21,37 

4,651.16)  ;  0.00|  •  4.00 

IEumcs';-; 

UNCTN 
NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


i-r; 


UMCS  APPLICATION 


;pDO S  AO  ""  •  -  ‘OlMPr ■ "K :^jSH  :7. 

POINTS  POINTS  POINTS  POINTS 


10  Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  • 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 

TOTAL: 


1 


0 

1 


0 

0 


1 


2 

0 


0 

0 


COST 


$386.00 


$664.00 

$281.00 

$150.00 


$1,481.00 


G-2542 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 

BUILDING  NAME: 

CONSOLIDATED  MNT 

Building  UA:j  78,283j 

CONDITIONED  SOFT: 

224,927 

Sf 

System  Type:  26 

i 

System  Name:|Pump 

System  N umber: |HWP-1 

! 

PP^^BUiLblNGlNFOR^TfON  g 

Si 

' -i: 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

{Occupancy  Days: 

13  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32 

WED: 

lilllllBi 

FRI: 

SAT: 

Weeks  of  Summer:! 

20 

B^TE^dPBRAfiNGSCHEDUt^lfe^ 

SUN: 

MON: 

TUE: 

<:  -- 

THUR: 

PRES  START: 

0 

0 

0: 

0; 

I  0  ! 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7  ; 

7 

7  r 

7 

0 

REQ  STOP: 

0 

16  __ 

16  L 

16 

is : 

16  r 

0 

inputs 

Motor  HP: 

10.00 

HP  Effic: 

0.86 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS):  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

!  BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

:IIi  .MSS!! 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

900  3,360 

HTG  HRS  ON: 

1,440  5,376 

H/C  HRS  ON: 

2,346  8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED:: 

3,936; 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2543 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  8100  BUILDING  NAME:  CONSOLIDATED  MNT 


System  Type: 

26 _ _ i 

System  Name: 

Pump 

System  Number: 

HWP-1 

kWh/yr  MBJl 

i/vr  MH/yr 

Schedule  ST/SPj 

0.00 

27,377.68 

0.00 

Opt  ST/SPj 

0.00: 

2,121.49| 

0.00 

Duty  Cycle: 

o.oo; 

0.00! 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback1 

o.oo; 

0.00 

0.00 

Sub  Total 

0.00 

29,499.17 

0.00 

Economizer 

o.oo; 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

1 - 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

o.oo; 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

o.oo; 

29,499.17) 

;  „0.00  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


TOTAL: 


0  $386.00 


G-2544 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100 


Building  UA: 


BUILDING  NAME:  CONSOLIDATED  MNT 


CONDITIONED  SQFT:j 


78,283, 


System  Type: 

26 

System  Name: 

Pump 

System  Number: 

HWP-2 

224,927: 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1 3|METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

|M-F 

Weeks  of  Winter: | 

32| 

Weeks  of  Summer:! 

20 

SVSflMOPERJ 

ffplil 

HiPjj 

LE 

. 'T-  . ■ '■  - . 'Frrfi-r" 

'  T  \  ’  v.  '  -'n": 

iisp 

SUN: 

MON: 

TUE: 

WED: 

THUR:  FRI: 

SAT: 

PRES  START: 

1  0  i_ 

0 

0 

0 

0  0  . 

0 

PRES  STOP: 

24  [ 

24 

24 

_ 24 

24  24 

24 

REQ  START: 

0  ; 

7 

7 

7 

■  7i  !  7  • 

_ 0 

REQ  STOP: 

i  0 

16 

16 

16 

i6  i  i6  r 

0 

Motor  HP: 


HP  Effic: 
Load  Factor: 

cfm-htgT 

CFM-CLG: 

%OA: 

%Area: 


10. 00^ 
0.86 
~~O80 
0 
0 

”  0% 
0% 


CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

hOURS  CALCULATIONS  IP*  M 1 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

900 

3,360 

HTG  HRS  ON 

1,440 

5,376 

H/C  HRS  ON 

2,346 

8,760 

CLG  HRS  SAVED 

2,460; 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

CONS 

TANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

h— 

DDCCC: 

0.000426 

NSC: 

94300 

1 - 

! 

DDCH:| 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2545 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100 

KE 'T”1  i  m 


System  Type: 
System  Name: 
System  Number: 


_  BUILDING  NAME:  CONSOLIDATED  MNT 

CAliCULAtl#WMMliY  p 


|26 

(Pump 

HWP-2 


MH/yr 


Schedule  ST/SP; 

o.ooj 

27,377.68 

0.00; 

Opt  ST/SP 

0.00 

2,121 .49 

0.00 

Duty  Cycle 

o.oo: 

0.00; 

0.00 

Demand  Limit: 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

o.oo: 

Sub  Total 

0.00 

29,499.1 7f 

0.00 

Economizer 

0.00; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

29,499.17 


|  TYPICAL  SYi 

CTN  UMCS  APPLICATION 

O.  } 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


"■S 


TOTAL: 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$386.00 


$386.00 


G-2546 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/CVWV 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 


Building  UA: 


BUILDING  NAME:  CONSOLIDATED  MNT 

78,283  |  CONDITIONED  SQFlT^ 


224,927 


System  Type:|26 
System  Name:  Pump 
System  Number:jHWP-3 


Catagory  Number:  Construction:  Use:  Occupancy  HRS: 

13  METAL  PANEL  AND  CMU  VEH  MAINT  SHOP  0700-1800 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

{Occupancy  Days: 
M-F 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o; 

0 

0 

0 

0 

o 

0 

PRES  STOP: 

!  24: 

24 

24 

24 

24 

24  ; 

24 

REQ  START: 

0 

7 

7 

7 

7; 

7;  • 

0 

REQ  STOP: 

i  0 

16 

16 

16 

16 

16 

0 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 

%oaT 

%Area: 

CHILLER  CAP  ITONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


POMS 

required" 


PRESENT 


CLG  HRS  ON 

900  3,360 

HTG  HRS  ON 

1,440  5,376; 

H  1C  HRS  ON 

2,346  8,760 

CLG  HRS  SAVED 

1  2.460  1 

HTG  HRS  SAVED 

|  3,936 

C/H  HRS  SAVED 

6,414  1 

Constants' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

1  DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR:: 

5.67 

G-2547 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


System  Type: 

26 

System  Name: 

Pump 

System  Number: 

HWP-3 

i 

kWh/yr 

pjwai&i3 

;  MH/yi 

Schedule  ST/SP 

o.oo; 

21,200.40; 

0.00 

Opt  ST/SP; 

o.oo; 

1 ,642.82 

0.00: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

o.oo; 

Night  Setback 

0.00: 

0.00 

o.oo; 

Sub  Total 

o.oo; 

22,843.22 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

i — 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

i 

L_ 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

1 

:  TOTAL 

o.oo! 

22,843.22 

0.00 

; ;;  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


APPLICATION 


24  Scheduled  start/stop  control  -  10  10 

Pump;  Optimum  start/stop  -  Pump; 

Demand  limiting  -  Pump 


COST 


$386.00 


$386.00 


G-2548 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


BLDG:  8100 


Building  UA:j 


System  Type:  26 
System  Name:  Pump 
System  Number:  HWP-4 


BUILDING  NAME:  CONSOLIDATED  MNT 

L283|  CONDITIONED  SQFT:|  ; 

iStiiii!  *  _ 


224,927 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

j  13|METAL  PANEL  AND  CMU 

|VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter:! 

Weeks  of  Summer: 

32j 

20; 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

o  i 

0 

PRES  STOP: 

24 

24 

24 

24 

~ 24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7  r 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

16  ! 

0 

INPUTS 

Motor  HP: 

15.00 

HP  Effic: 

0.87 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CONSTANTS 


REQUIRED  PRESENT 
iHR/YR  [HR/YR 


CLG  HRS  ON: 
HTG  HRS  ON: 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

- -  - L_ _ _ 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

:  DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

I -  r _ 

0 

OAR:! 

5.67 

G-2549 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CVWV 


CONSOLIDATED  MNT 


BUILDING  NAME: 


System  Type: 

26 

System  Name: 

Pump  i 

System  Number: 

iHWP-4  | 

■  1 

MBtu/vr 

ff  MH/yr 

Schedule  ST/SP 

0.00 

40,640.22 

0.00 

OptST/SP; 

0.00 

3,149.20] 

0.00 

Duty  Cycle: 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

o.oo; 

Sub  Total 

0.00 

43,789.43 

0.00 

Economizer 

0.00 

0.00 

o.oo1 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

tT:  TOTAL  I-  : 

0.00  43,789.43) 

0.00] 

*  3.00 

¥■  i 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


ICS  APPLICATION 


DO 


AO 


;t»I 


m 


NO.  POINTS  POINTS  POINTS  POINTS 


24 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


1 


0 


1 


COST 


$386.00 


Iff" 

Pill 


TOTAL: 


$386.00 


G-2550 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 


BLDG:  8100 

BUILDING  NAME:  CONSOLIDATED  MNT 

Building  UA: 

78,283|  CONDITIONED  SQFT:[  224,927 

System  Type: 

26  | 

System  Name: 

Pump 

System  Number: 

HWP-5 

kypj 

ufdbl 

rss8 

NFO 

B 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEHMAINTSHOP 

0700-1800  |M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20; 

&YSTEM  OPERATING  SCHEDULE  !  : 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

■ .  '  v  f'H1’  -  5*'  ^ 

SAT: 

PRES  START: 

0: 

0 

0 

0 

0 

0 

0 

PRES  STOP:  [_ 

24 

24 

24 

24 

_ 24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7 

0 

REQ  STOP:  7 

0 

16 

16 

16 

16 

16 

0 

INPUTS 


Motor  HP: 


15.00 


HP  Effic: 


0.87 


Load  Factor: 


0.80 


CFM-HTG: 


CFM-CLG: 


%OA: 


0% 


%Area:  0% 

CHILLER  CAP  (TONS):  0 

KW-TON:  0.00 

BLR  CAP  INPUT  (BTUH):  a 

BLR  CAP  OUTPUT  (BTUH):  0 


HOURS  CALCULATIONS 

REQUIRED  [PRESENT 

HR/YR  IHR/YR 

CLG  HRS  ON 

900  3,360 

HTG  HRS  ON 

1,440  5,376 

H/C  HRS  ON 

2,346  8,760 

i  CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

i  ! 

C/H  HRS  SAVED 

6,414 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

[  17.5 

CNWR 

0 

OAR 

5.67 

G-2551 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/CVWV 


BLDG:  8100 

......  BUILDING  NAME:  CONSOLIDATED  MNT 

(System  Type: 

(26  '  i 

[System  Name: 

[Pump 

[System  Number: 

HWP-5  j 

MH/yr 

Schedule  ST/SP; 

0.00; 

40,640.22 

0.00 

Opt  ST/SP; 

0.00 

3,149.20 

0.00 

;  Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

i - — - — - 

0.00 

43,789.43 

0.00 

Economizer; 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

tv  ;r  Tomt?:v- r- • 

0.00 

43,789.43 

0.00 

-  .. 

3.00 

Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


•  .  .  T( 


TOTAL: 


POINTS  POINTS  POINTS 

0  1  o  ~~ 


COST 


$386.00 


$386.00 


G-2552 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 

BUILDING  NAME: 

CONSOLIDATED  MNT 

Building  UA: 

78,283!  | 

CONDITIONED  SQFT:( 

224,927; 

sps 

_ , _ _ 

-Mtmmmism! 

System  Type: 

21 

[ 

- i 

System  Name: 

HW  Unit  heater 

System  Number: 

UH-1 

SH  I 

|l|j 

**  -s-™  -  r  '■ ' "  *  * 

Catagory  Number:  (Construction: 

Use: 

(Occupancy  HRS: 

Occupancy  Days: 

1 3METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

(0700-1800 

iM-F 

Weeks  of  Winter: 

_ 

321 

Weeks  of  Summer: 

20: 

System  operating  schedule 

i#§j 

‘W.  ■ 

SUN: 

MON:  TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START:  0 

o  I 

0 

0  0 

0 

0 

PRES  STOP:  24 

24; 

24 

24  24 

24 

24 

REQ  START:  0 

7  1 

7| 

7  7 

7 

0 

REQ  STOP:  0 

i6; 

16 

16  16 

16 

0 

INPUTS 

CONSTANTS 

Motor  HP: 

0.90 

HOAUHC: 

0 

HP  Effic: 

0.64 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

12,440 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

. • 

!S 

NSUCHC: 

0.000105 

HOURS  CALCULATION 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

REQUIRED  PRESENT 

HR/YR  HR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON: 

900  3,360 

NSC: 

94300 

HTG  HRS  ON: 

1,440  5,376 

DDCH: 

, _ i  — 

40600 

!  H/C  HRS  ON:i 

2,346  8,760; 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,460 

CNWR: 

0 

HTG  HRS  SAVED:; 

3,936 

OAR: 

5.67 

!  C/H  HRS  SAVED: 

6,414 

EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW 


BLDCi:  8100 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  CONSOLIDATED  MNT 

ERGY  CAI^OCATIOllsOMMAiYi  I 


HW  Unit  heater 


Schedule  ST/SP! 
Opt  ST/SP; 

_ Duty  Cycle 

Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  QA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  t 


kWh/vr 


3,303.29 


3,559.26 

ooo“ 


3,559.26 


...  •  w  rn  m  m  -W.  * rnmm  m  m  mmmmw 

Brcs  i 

CTN  UMCS  APPLICATION 

jL  •  NO.- 

20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


.  •• -  cL  .i'k- 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


$1,213.00 


.  TOTAL:  ; 


$1,213.00 


G-2554 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA:! 


78,283 


CONDITIONED  SOFT: 


224,927 


System  Type: 

21 

System  Name: 

HW  Unit  heater 

i 

System  Number: 

UH-2  ! 

i 

Mil:. 

iiyii ; . . mi 


Catagory  Number:  Construction: 


13IMETAL  PANEL  AND  CMU 


Use: 


jOccupancy  HRS: 


jOccupancy  Days: 


|VEH  MAINT  SHOP 


10700-1800 


iM-F 


Weeks  of  Winter:- 


32 


L 


Weeks  of  Summer:; 


20 


. .  SUN:  MON:  TUE: 


WED:  THUR: 


FRI: 


SAT: 


PRES  START:  j 

0 

0  0, 

0 

0 

0 

0 

PRES  STOP:  □ 

24 

24  24 

24 

24 

24 

24 

REQ  START:  ; 

“~0 

7  7 

7 

7 

7 

0 

REQ  STOP: 

0 

16  !  16 

"la 

16 

16 

~~0 

Inputs  -•  - 

>>;  v  ;  - 

CONSTANTS 

Motor  HP: 

3.00 

HOAUHC: 

0 

HP  Effic: 

0.79 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

38,674 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

8% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

1 

NSUCHC: 

0.000105 

HOURSCALCULAT 

IONS 

:  : 

j 

NSUCC: 

0.000278 

REQUIRED  IPRESENT 

DDCCHC: 

0.000161 

HR/YR 

IHR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON: 

900:  3,360 

NSC: 

94300 

HTG  HRS  ON: 


1,440 


5,376 


DDCH: 


H/C  HRS  ON: 


2,346 


8,760 


OPT: 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED:- 

1 _ : _ 

6,414; 

CHWR: 


CNWR: 


OAR: 


40600 


305 


17.5 


5.67 


G-2555 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/CWW 


8100 


BUILDING  NAME:  CONSOLIDATED  MNT 

ENERGY  CALCULATION  SUMMARY^ 


System  Type: 

21  ~  — 

System  Name: 

HW  Unit  heater 

System  Number: 

UH-2  "  —  j 

UMCS 
FUNCTN 

p'-'No..':' 


TYPICAL  SYSTEM 

UMCS  APPLICATION 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


POINT  AND  COST  SUMMARY 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

1  0  1  2 


COST 


$1,213.00 


TOTAL: 


-1; 


o 


i 


2  $1,213.00 


G-2556 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA:| 


78,2831 


CONDITIONED  SOFT: 


224,927. 


1MM 

System  Type: 

21  | 

System  Name: 

HW  Unit  heater 

i_  . . . 

System  Number: 

UH-3 

BIM) 

1 

S? 

1 

Catagory  Number:  (Construction: 

Use:  lOccupancy  HRS:  Occupancy  Days: 

13  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP  10700-1800  !M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

o  ! 

0 

0 

0 

0 

PRES  STOP: 

24 

24; 

24 

24 

24  : 

24 

24 

REQ  START: 

0, 

7  ■ 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

16 

0 

inputs 

CONSTANTS 

Motor  HP: 

6.00 

HOAUHC: 

0 

HP  Effic: 

0.64 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

76,800 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

12% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

****&*( f 

NSUCHC: 

0.000105 

POURS  CALCULATIONS 

ii:. 

NSUCC: 

0.000278 

REQUIRED  PRESENT  i 

DDCCHC: 

0.000161 

IHR/YR  iHR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON:|  900| 

3,360 

NSC: 

94300 

HTGHRSON:!  1,440 

5,376 

DDCH: 

40600 

H/C  HRS  ON:  2,346 

8,760 

OPT: 

305 

CLG  HRS  SAVED:  2,460 

HTG  HRS  SAVED:  3,936 

1  C/H  HRS  SAVED:  6,414 

CHWR:| 

17.5 

CNWR:, 

0 

OAR:! 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/CWW 


BLDG: 


.V..: 


-  Yfz.  -  v ... 


BUILDING  NAME:  CONSOLIDATED  MNT 

iiHiilMOULATlON  SUMMARY 


System  Type: 

|21 

System  Name: 

IHW  Unit  heater 

jsystem  Number: 

jUH-3 

1 

MBtu/yr 


MH/vr 


Schedule  ST/SPl 

- - - 1 _ 

0.00 

22,021.92 

0.00 

Opt  ST/SP 

0.00; 

1,706.48 

0.00 

Duty  Cycle 

0.00: 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

885.85 

Sub  Total 

0.00 

23,728.40 

885.85 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

total  T 


23,728.40 


;  umcs 

FUNCTN 

fe  NO.  '  ' 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


POINTS  POINTS  POINTS  POINTS 


COST 


$1,213.00 


TOTAL: 


$1,213.00 


G-2558 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100  BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA:j  78,283; 

CONDITIONED  SOFT: 

224,927 

SWrlKT-T  -s* 

. . .  . 

SSSS-:  - 

System  Type:  21 

System  NameijHW  Unit  heater 

System  Number:jUH-4 

Catagory  Number:  {Construction:  Use: 

lOccupancy  HRS: 

Occupancy  Days: 

13IMETAL  PANEL  AND  CMU  iVEH  MAINT  SHOP 

10700-1800 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 

SYSIEMOPERAHNqSCHEDULE 

SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START:  p 

0 

0 

0.  : 

6  L 

0 

0;  ! 

0 

PRES  STOP: 

24 

24  1 

24 

24 

24 

24 

24 

REQ  START:  ~ 

0 

7 

7  . 

7 

7 

7 

0 

REQ  STOP:  ” 

0 

16  ^ 

16  ^ 

16 

i6  ; 

16  r 

0 

INPUTS 

p;P”Vv"  V. 

Motor  HP: 

0”90 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

32,212 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

6% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

900; 

3,360 

HTG  HRS  ON:! 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414; 

CONSTANTS 

j . .  ... 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

|  DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BUILDING  NAME:  CONSOLIDATED  MNT 

Mm  ENERGY  CALCULATION  SUMMARY 

System  Type: 

|21  ] 

System  Name: 

|HW  Unit  heater  ; 

System  Number: 

UH-4  i 

! 

kWh/vr  ilE  1®  E 

MH/yr 

] 

Schedule  ST/SP! 

O.OOj 

3,303.29 

0.00 

Opt  ST/SP 

0.00 

255.97 

o.oo: 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

442.93 

Sub  Total 

o7oo 

3,559.26 

442.93 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

!f*\‘ /.  TOTAL  I 

0.00 

3,559.26 

442.93 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
CTN 
NO. 


UMCS  APPLICATION 


POINTS 


POINTS 


■  -IPI',  - 

POINTS 


POINTS 


20  Scheduled  start/stop  control  -  1  0  1  ~2 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


COST 


$1,213.00 


.TOTAL:  1; 


0 : :  f ;$1 ,21 3.00 


G-2560 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA: 


78,283 


CONDITIONED  SQFTJ 


224,927 


System  Type: 


21 


System  Name: 

HW  Unit  heater 

System  Number: 

UH-5 

'i  ■  O&t  a  f 

1  ■- 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

13|METAL  PANELAND  CMU 

VEH  MAINT  SHOP 

10700-1800  IM-F 

_ 1 _ : - 

L 


Weeks  of  Winter: 


32| 


Weeks  of  Summer:; 


20 


System  operating  schedule 

SUN:  MOnV  tUE: 

PRES  START 


PRES  STOP 
REQ  START: 
REQ  STOP 


24 


24 


16 


WED:  THUR: 


FRI: 


24 


16 


r 


24 


16 


24 


24 


SAT: 


24 


16 


16 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED:: 

3,936: 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 


Motor  HP: 

1.80 

HOAUHC: 

0 

HP  Effic: 

0.64 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

20,600 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

6% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

,  BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

Poors  calculations 

NSUCC: 

0.000278 

i  [REQUIRED  PRESENT 

DDCCHC: 

0.000161 

iHR/YR 

HR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON:; 

900:  3,360 

NSC: 

94300 

!  HTG  HRS  ON:1 

1,440  5,376 

DDCH: 

40600 

H/C  HRS  ON: 

2,346'  8,760 

_ L...  . . — - J 

OPT: 

305 

CHWR: 


CNWR: 


OAR: 


17.5 


5.67 


G-2561 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/CWW 


^BLDG:  8100 

System  Type: 
System  Name: 
System  Number: 


4nM33M£.'>'3r'V‘>’!: 


BUILDING  NAME:  CONSOLIDATED  MNT 


J21 _ 

|HW  Unit  heater 
]UH-5 


SRI 


fMBtu/yr 


MH/yr 


Schedule  ST/SP| 
Opt  ST/SP[~ 
Duty  Cyclej 
Demand  Limit 
Night  Setback; 

Sub  Total _ [_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL,  .  1 


6,606.58; 

511.94 

ooo[ 

0.00 

0.00 

7,118.52 

0.00 

oocT 


0.00 

442.93 

442.93 


7,118.52 


§L\. 

ilwi 

FUNCTN 
i  NO. 


TYPICAL  SYSTEM  POiNT  AND  COST  SUMMARY 


UMCS  APPLICATION  DO 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

TOTAL: 


COST 


$1,213.00 


$1,213.00 


G-2562 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA: 


78,283! 


CONDITIONED  SOFT: 


224,927 


System  Type: 

21 

System  Name: 

HW  Unit  heater 

System  Number: 

UH-6 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32 

t 

Weeks  of  Summer:! 

20 

SYSTEM  OPERATING  S 

___  SUN: 

»CHEDU 

MON: 

TUE:  WED:  THUR: 

FRI: 

. 

SAT: 

PRES  START:  0 

0 

0 

o  o  L 

0 

0 

PRES  STOP:  24; 

24 

24  ! 

24  24  j_ 

24 

24 

REQ  START:  0 

7 

i  7  ; 

7  7 

7 

0 

REQ  STOP:  0 

16 

16 

16  16 

16; 

0 

CONSTANTS 

Inputs  s- 

2.40 

Motor  HP: 

HOAUHC: 

0 

HP  Effic: 

0.64 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

7,730 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

_ 0 

%Area: 

2% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

J 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

6 

rscaEculctons 


iREQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON 

900 

3,360: 

HTG  HRS  ON 

1,440 

5,376, 

H/C  HRS  ON 

]  2,346 

8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

NSUCHC:  0.000105 


NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

]  ! 

0 

|  OAR: 

5.67 

G-2563 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/CWW 


BLDG: 


BUILDING  NAME:  CONSOLIDATED  MNT 


^^^fgENEIPf^LCUMflO^WMMARY 


System  Type: 

21 

System  Name: 

HW  Unit  heater 

System  Number: 

UH-6 

Schedule  ST/SPj 
Opt  ST/SpJ 
Duty  Cycle! 
Demand  Limit 
Night  Setback 

Sub  Total _ j_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, ; 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

~ . TOTAL  f 


o.oo; 

8,808.77 

0.00 

0.00! 

682.59! 

0.00: 

o.oo; 

0.00; 

0.00; 

o.oo: 

0.00 

o.oo; 

0.00 

0.00 

147.64 

0.00 

9,491.36 

147.64 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9,491.36 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

iFUNCTN  |  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  POINTS  POINTS  POINTS  POINTS 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


’  ;  :  ■  -  ■ . 


TOTAL: 


COST 


$1,213.00 


$1,213.00 


G-2564 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


Building  UA:| 


78,283] 


CONDITIONED  SOFT: 


224,927 


jfVif 

mInformation 

System  Type: 

21  | 

System  Name: 

HW  Unit  heater 

System  Number: 

UH-7  | 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1 3|METAL  PANEL  AND  CMU 

IVEHMAINTSHOP 

|0700-1800 

IM-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20; 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

-T.-l 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

!  24 

REQ  START: 

i  0 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

16 

0 

Inputs 

• ■  • 

Motor  HP 

0.75 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

8,650 

CFM-CLG 

0 

%OA 

0% 

%Area 

2% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

i  BLR  CAP  OUTPUT  (BTUH) 

0 

Hours  calculations 

t<..'  '  •;* " «•  v "  •  •  -r::--- 

^'SwSsSi  ■  >  .S£&. 

REQUIRED  PRESENT 
HR/YR  .HR/YR 

CLG  HRS  ON: 

900  3,360 

HTG  HRS  ON:! 

1,440  5,376 

1  . . 

H  1C  HRS  ON:| 

2,346  8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

b 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

i  DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

!  DDCH: 

40600 

OPT: 

305 

CHWR: 

j _ 

17.5 

CNWR: 

0 

OAR:| 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


BUILDING  NAME:  CONSOLIDATED  MNT 

ENERGY  CALCULATION  SUMMARY 


System  Type: 
System  Name: 
System  Number: 


j21 _ 

|HW  Unit  heater 
iUH-7 


1406-001 

16-Sep-95 

JM/CWW 


Schedule  ST/SP| 

0.00! 

2,669.32; 

0.00 

Opt  ST/SP| 

0.00 

206.85: 

0.00' 

!  Duty  Cycle 

0.00: 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

147.64, 

Sub  Total 

0.00 

2,876.17 

147.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  1 


2,876.17! 


0.00 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

fe  -  ND.'-£ 


■f;i ;  ■  :V  -  .;;;V  : ; 

UMCS  APPLICATION 


POINTS  POINTS  POINTS  POINTS 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

TOTAL- 


COST 


$1,213.00 


$1,213.00 


G-2566 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/CWW 


INPUTS 

Motor  HP 

0.25 

HP  Effic 

0.65 

Load  Factor 

0.80 

CFM-HTG 

2,324 

CFM-CLG 

0 

%OA 

0% 

%Area 

1% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CLG  HRS  ON:  900  3,360 

HTG  HRS  ON:  1,440  5,376 

H/C  HRS  ON:  2,346  8,760' 


|  CLG  HRS  SAVED: 

2,460 

1  HTG  HRS  SAVED:; 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

|  OAR: 

5.67 

G-2567 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  8100 


BUILDING  NAME:  CONSOLIDATED  MNT 


,  f 


System  Type: 

21 

System  Name: 

HW  Unit  heater 

System  Number: 

UH-8 

SmIi 

MH/yc^S 

Schedule  ST/S P 

0.00 

903.46 

o.oo! 

Opt  ST/SPi 

0.00 

70.01  • 

0.00 

Duty  Cycle 

0.00 

o.oo; 

o.oo: 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

73.82 

Sub  Total 

0.00 

973.47j 

73.82 

Economizer 

0.00 

0.00 

o.oo1 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

V  TOTAL  IV  .1  : 

0.00 

973.47 

73.82 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN 
NO.  ■ 


:  -7 

UMCS  APPLICATION 


DO 

POINTS 


AO 

POINTS 


'  DI: 


AI 


POINTS  POINTS 


20  Scheduled  start/stop  control  - 


1 


1 


Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


>  ,  -  '."5 


TOTAL: 


COST 


$1,213.00 


$1,213.00 


G-2568 


BUILDING  8300 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/JM/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8300 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:| 


8,801 


CONDITIONED  SOFT: 


20,240 


ililMHIl 

System  Type: 

15  | 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  {Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800  M-F 

Weeks  of  Winter: | 

32 

Weeks  of  Summer: 

20 

^ystemopeM 

it 

NGS< 

aiEDULI 

=  yif. 

-  .‘.v? 

SAT: 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

0; 

0  ; 

0 

0 

0 

o  i 

0 

PRES  STOP: 

24 

24 

24 

24 

24  ; 

24 

24 

REQ  START: 

0 

9 

9 

9 

7  9 

0 

REQ  STOP: 

0 

18 

18 

18 

15  18 

0 

INPUTS 


Motor  HP: 


HP  Effic: 


Load  Factor: 


CFM-HTG: 


CFM-CLG: 

%oaT 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
13LR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


1.00 

~069 

0.80 

2^600 

0 

15% 

7% 

0 

0.00 

0 

0 


HOURS  CALCMLAT 

iPlSr;  !:|t| 

I':  lf' 

1  | 

REQUIRED 

PRESENT 

;  t 

i  ■ 

HR/YR 

HR/YR 

CLG  HRS  ON: 

880! 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON:!  2,294  8,760 


CLG  HRS  SAVED: 

2,480; 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 

•  "Vi  •  '  * .  V.' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2569 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/JM/AMS 


BLDG:  8300 

SI 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

fj  J 

kWh/yr  -VJ.  , 

-  JBH/yr 

Schedule  ST/SP 

o.oo: 

3,422.11 

0.00 

Opt  ST/SP 

O.OOj 

263.04 

i 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

o.oo; 

58.10 

Sub  Total 

0.00 

3,685.15 

58.10 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

25.01 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL  ~1 

'‘■V/Iir*  ■ 

0.00 

3,685.151 

83.11  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN 
f.  NO. 

UMCS  APPLICATION 

"do 

POINTS 

AO 

POINTS 

DI 

POINTS 

; '  At-”.’. 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 

0 

0 

0 

2 

$399.00 

control  -  AHU 

isn® 

TOTAL: 

L*  ~  '.4  ^  ..  = _ -  .1  - :  l  “  ct  J ' 

1 

3 

0  ■■ 

6 

$2,116.00 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/JM/AMS 


BLDG:  8300 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


8,8011 


CONDITIONED  SOFT: 


20,240 


rnmmrn 

1 

System  Type: 

15  _ 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

jCatagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

j  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SfSTEM  OPERATING  SCHEDULE 

■&&$$$  •>'>'-*  m  t.  is  &  . s*  •  fj-' 

SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0  ! 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24: 

24 

24 

24 

24 

24 

REQ  START:  ~ 

0  L_ 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

o 

1 8i 

18 

18 

15 

18  ! 

0 

INPUTS 

•'  -  \  / 

Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

1,800 

CFM-CLG 

0 

%OA 

15% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

ftOURSCALfclBitlONS 

REQUIRED  PRESENT 

HR/YR  IHR/YR 

CLG  HRS  ON 

880  3,360: 

HTG  HRS  ON 

|  1,408  5,376 

H/C  HRS  ON 

2,294'  8.760 

CLG  HRS  SAVED 

:  2,480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466 

..  .J 

CONSTANTS 

. 

HOAUHC: 

'  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

j  DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT:: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2571 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/JM/AMS 


BLDG:  ^83M 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

System  Type: 

15  ! 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

MBtu/vr 

MH/yr 

Schedule  ST/S P^~ 

0.00' 

1,794.02 

o.oo; 

Opt  ST/SP 

0.00 

137.90 

0.00j 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

41.50 

Sub  Total 

0.00 

1,931.91 

41.50 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

17.87 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

!  Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

r  TOTAL  „  •  ;i . ■_ 

0,00 

1,931.91 

59,36 

3.00 

}  UMCS 
FUNCTN 

r>  -r.  •  ■  ' 


SiSSfiiYVSJi  . 

*  T  < i 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

’*  ^  J- 

UMCS  APPLICATION 


::do  ao  -M  yv: aty^ 

POINTS  POINTS  POINTS  POINTS 


COST 


18  Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0 

control  -  AHU 


2 

1 


0 

0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8300 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

8,801  CONDITIONED  SOFT: 


. . . ;  /;  r  ■  r ;  % ;  Tr:"/:; ; c..  * « 

System  Type:|15  _ _ 

System  Name:!Small  Single  Zone  air  handling  unit 
System  Number:jAHU-3  _ 


1406-001 

16-Sep-95 

AJN/JM/AMS 


jCatagory  Number:  (Construction: 
i  13METAL  PANEL  AND  CMU 


Use: 

VEH  MAINT  SHOP" 


! 

Weeks  of  Winter: 

32 

Weeks  of  Summed 

20 

jOccupancy  HRS: 
10700-1800 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

1  o 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24; 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

0 

Occupancy  Days: 


INPUTS 

Motor  HP: 
HP  Effic? 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
“  %OA: 
%Area: 

C H I LLER  CAP  (TONS)? 

KW-TON: 
BLRCAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH)i 


CONSTANTS 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 


HTG  HRS  ON: 

1,408  5,376 

H/C  HRS  ON: 

2,294;  8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

o" 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

:  40600 

OPT 

:  305 

|  CHWR 

:  17.5 

CNWR 

■  0 

OAR 

:  5.67 

G-2573 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/JM/AMS 


BLDG:  8300 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

CALCULATION  SUMMARY 


System  Type: 

15  ~  | 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3  1 

mmmmm 

MBtu/yr 

IlfMH/yr'-  ' 

Schedule  ST/SP 

0.00' 

1,794.02 

0.00 

Opt  ST/SP 

0.00: 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

41.50; 

Sub  Total 

0.00 

1,931.91 

41.50 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

17.87 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00, 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

E7 .  .  TOTAL  : 

0.00 

1,931 .91  i 

59.36 

.  3.00 

UMCS 

FUNCTN 

fk^NO.'  - 


..  1 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


8  ,  X-Xff  ~  '  < 

UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -AH  U;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0 

control  -  AHU 


0 


1 


3 

0 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/JM/AMS 


BLDG:  8300 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:j 


CONDITIONED  SOFT: 


System  Type:|15 

System  Name:ISmall  Single  Zone  air  handling  unit 
System  Number:AHU-4 


Catagory  Number:  {Construction: 

13|METAL  PANELAND  CMU 


IJISiSp 


Weeks  of  Winter: 

32 

Weeks  of  Summer:; 

20 

Use: 

"VEH  MAINT  SHOP 


jOccupancy  HRS: 

jO 70 0-1 800 


Occupancy  Days: 

!m-f 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

!  o' 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

0 

INPUTS 

'■  :  •  '  '  ' 

CONSTANTS 

Motor  HP 

0.50 

HOAUHC: 

0 

HP  Effic 

0.66 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

1,800 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA: 

15% 

HOAOH: 

0 

%Area: 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

REQUIRED 

PRESENT  | 

HR/YR 

HR/YR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

ECHC 

NSUCHC 

NSUCC 

~DDCCHC 

DDCCC 

NSC 

DDCH 

OPT 

CHWR 

CNVVR 

OAR 


0 

0.000105 

0.000278 

0.000161 

0.000426 

94300 

40600 

305 

17.5 

0 

5.67 


G-2575 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/JM/AMS 


UMCS 

FUNCTN 

F'  no. 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

i 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

Km 

"  TOTAL:  „ 

if  m 

' '  i  ^ C *  .7 

smm 

0 

6 

'Me.  S'Sa 

$2,116.00 

G-2576 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/JM/AMS 


INPUTS 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

2,200 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

6% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

HOUR 

am. 

S  CALCULATE 

IS 

iSIltS 

NSUCC 

0.000278 

REC 

5UIRED  PRESENT 

DDCCHC 

0.000161 

HR/YR  iHR/YR 

« 

DDCCC 

0.000426 

CLG  HRS  ON: 

880 

3,360 

NSC 

94300 

HTG  HRS  ON: 

1,408 

5,376! 

DDCH 

40600 

H/CHRS  ON: 

2,294 

8,760 

OPT 

305 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968, 

C/H  HRS  SAVED: 

6,466 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2577 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/JM/AMS 


BLDG:  8300 

PvV-;. 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


gf|  ENER#(^c0l^fl6NSUMMARY 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-5 

fckWfyr! 


^icWh/yr 


mmM 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


1,931.91 


MH/yr 


Schedule  ST/SP 

O.OOj 

1,794.02 

o.oo! 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

49.80, 

Sub  Total 

0.00 

1,931.91 

49.80 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

21.44 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

{  TYPICAL  SYSTEM 

:  UMCS  . 

FUNCTN  UMCS  APPLICATION 

f'  NO. 

1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Hi  TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2578 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/JM/AMS 


CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

I  DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2579 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/JM/AMS 


BLDG: 


8300 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


CTET?? 

VV;’.5 


System  Type: 

15  _ 

j 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-6 

i 

|  H  FUNCTION  ^  @ 

MH/vr 

Schedule  ST/SP 

0.00' 

4,800.21 1 

o.oo; 

Opt  ST/SP 

0.00 

368.97: 

0.00 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

107.89, 

Sub  Total 

0.00 

5,169.18 

107.89 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

46.45 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

;  '  TOTAL  '  I 

0.00 

5,169.18 

154.34  '  ‘ 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


2 

1 


•<;  -fAX;.  .  - r  •;< : :£xr**  - •••  ^ 

TOTAL: 


0 

0 


1 


3 

0 


COST 


■  0  6 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2580 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
16-Sep-95 
AJN/J  M/AMS 


Motor  HP: 
HP  Effic: 
Load  Factor: 


2.00 

0.78 

6780 


CFM-HTG:  4,120 

cfm-clgT  6 

—  %OA:  766% 

%Area:  5% 

CHILLER  CAPTTONSj:  6 

KW-TON:  0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUHj7  0 


REQUIRED  PRESENT 
Ihr/yr  HR/YR 


CLG  HRS  ON 

!  880  3,360 

|  HTG  HRS  ON 

1,408  5,376; 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED:; 

3,968 

i _ 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000199 

DDCCC 

0.0000526 

NSC 

0 

DDCH 

64800 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

1 

OAR 

5.67 

G-2581 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/JM/AMS 


BLDG: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit  I 

System  Number: 

MAU-1 

Schedule  ST/SP' 
Opt  ST/SP; 
Duty  Cycle! 
Demand  Limit 

_ Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


o.oo: 

6,072.06! 

o.oo! 

o.oo! 

466.73 

o.oo! 

0.00 

o.oo; 

o.oo; 

0.00 

0.00! 

o.oo! 

0.00; 

0.00 

0.00; 

0.00 

6,538.79 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00, 

28.52 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

MH/yr 


6,538.79 


k: 

[  UMCS 
FUNCTN 
f.  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


■ 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 

$348.00 

$813.00 

$272.00 

$1,433.00 


G-2582 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 
16-Sep-95 
AJN/J  M/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8300  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

j  Building  UA:j  8,807  [  CONDITIONED  SOFT:  20,240 


pi 

SIM ':1:: 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

|  System  Number: 

MAU-2  i 

- - - i 

'  .,v ' 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

14METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

|0700-1800 

JM-F 

Weeks  of  Winter:|  32 

Weeks  of  Summer:  20 

System  operating  schedule 


SUN:  MON: 

TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  : 

0  !  0 

0 

0 

0  _ 

0 

0 

PRES  STOP:  L_ 

24  24 

24 

24 

24 

24 

24 

REQ  START: 

O) 

i 

9 

_ 9 

7; 

91 

0 

REQ  STOP: 

0  18 

18 

18 

1~5  _ 

18  i 

0 

Inputs 

CONSTANTS 

Motor  HP: 

2.00 

HOAUHC: 

0 

HP  Effic: 

0.78 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

4,120 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

6.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

HOURS  CALCULATIONS 

_ 

NSUCC: 

0 

REQUIRED  PRESENT 

DDCCHC: 

0.0000199 

HR/YR  HR/YR 

j 

DDCCC: 

0.0000526 

CLG  HRS  ON: 

880 

3,360 

NSC: 

0 

HTG  HRS  ON: 

1,408 

5,376 

DDCH: 

64800 

H/C  HRS  ON: 

2,294 

8,760 

i 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,480 

CNWR: 

n 

HTG  HRS  SAVED: 

3,968 

u 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,466 

1 

G-2583 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/JM/AMS 


BLDG:  8300  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

iSS^!EMeGY'CALC,UWT!ON  SUMMARY 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-2 

Schedule  ST/SP 
Opt  ST/SPi 

_ Duty  Cycle 

Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  1 


6,072.06! 

466.73; 

ooo: 

0.00 

0.00 

6,538.79 

0.00 

o.oo" 

oToo 

0.00 

o.oo" 

oocT 

oTocf 


6,538.79; 


r. 

I  UMCS 
[FUNCTN 

i no* 


. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


. •  - 

sfi  ' 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

israHHHMsasr  *mi  tasu  rasssr'SK 


COST 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-2584 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/JM/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8300 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


8,801 ' 


CONDITIONED  SOFT: 


20,240 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-3 

HHBKT-Sv 

,  „  „  .  .  „  .  r;  ■■■.;  ;»?■“  " 

, 

Catagory  Number:  Construction: 

jUse: 

{Occupancy  HRS: 

Occupancy  Days: 

14  METAL  PANEL  AND  CMU  IVEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32 1 

Weeks  of  Summer: 

20 

Iystem  operating  schedule 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  f 

0 

0 

:  0; 

0 

0 

0 

0 

PRES  STOP:  ~ 

24 

24 

24 

24 

24 

24; 

24 

REQ  START: 

o  ; 

9 

9 

9 

~7  ~ 

a:  [ 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18  | 

0 

INPUTS 


Motor  HP: 


7.50 


HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

12,200 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

10% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

SO  URSCA  LCU  LATIONS 

REQUIRED  PRESENT 
iHR/YR  HR/YR 

CLG  HRS  ON:; 

880 

3,360 

HTG  HRS  ON:| 

1,408 

5,376 

H/C  HRS  ON:; 

2,294 

8,760 

CLG  HRS  SAVED:1 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED:; 

6,466 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR:; 

5.67 

G-2585 


BLDG:  8300 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

|16  j 

[System  Name: 

jHeating  and  Ventilating  Unit 

System  Number: 

jMAU-3 

Schedule  ST/SPj 

_  Opt  ST/SP 

_ Duty  Cyclej 

Demand  Limit 
Night  Setback 

Sub  Total _ j_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Resef 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL 


mm 


MBtu/vr 


o.oo; 

21,372.77; 

0.00 

o.oo; 

1 ,642.82 

0.00 

o.oo; 

0.00 

0.00 

o.oo; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23,015.58 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

57.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

MH/yr 


23,015.58 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN  UMCS  APPLICATION 

NO. 

1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


?  *ss*@s*U* 


lifll 


TOTAL: 


COST 

$348.00 

$813.00 

$272.00 

$1,433.00 


G-2586 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/JM/AMS 


BLDG:  8300 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Use: 

Occupancy  HRS:  lOccupancy  Days: 

13  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800  iM-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

2°; 

INPUTS 

Motor  HP:  0.50 

HP  Effic:  0.66 

Load  Factor:  0.80 

CFM-HTG:  0 

'  CFM-CLG:  0 

%oaT  0% 

%Area:  24% 

CHILLER  CAP  (TONS):  0 

I  KW-TON:  0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 


_ IHR/YR  jHR/YR  _ 

CLG  HRS  ON:  880  3,360 

HTGHRSON:  1,408  5,376 

H/C  HRS  ON:  2,294;  8,760 


|  CLG  HRS  SAVED: 

2,480 

i  HTG  HRS  SAVED: 

3,968 

_ _ _ j 

|  C/H  HRS  SAVED:! 

6,466 

-i 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

6 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

i _ 

5.67 

G-2587 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/JM/AMS 


UMCS 
FUNCTN 
NO. 


K 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION 


DO 

POINTS 


AO 

POINTS 


DI 

POINTS 


■ AI 
POINTS 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


0 


1 


:  ::■  /  . 

’  V  »:SV; 


TOTAL: 


BLDG:  8300 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

5%  ENERGY  CALCULATION  SUMMARY 

^  ^  “  j.  „  1  4 

System  Type: 

20 

i 

jSystem  Name: 

Infrared  Radiant  Heaters 

System  Number: 

RAD-1 

1 

;  kWh/yf  MBtq/yr 

~\Y 

4  MH/yrfe 

Schedule  ST/S P 

- , 

0.00: 

1,794.02 

0.00 

Opt  ST/SP 

0.00 

137.90 

o.oo1 

Duty  Cycle 

o.oo: 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

199.18 

Sub  Total 

0.00 

1,931.91 

199.18 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00, 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time,  i 

and  Safety  Alarms 

:  TOTAL 

0,00 

1,931.91] 

199.18 

0.00 

COST 


$1,213.00 


$1,213.00 


G-2588 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/JM/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8300 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


8,801! 


CONDITIONED  SOFT: 


20,240 


iNFORMAfliiN 1  ^  (  '  -S  -*~.J 

System  Type: 

20 

System  Name: 

Infrared  Radiant  Heaters  j 

System  Number: 

i  RAD-2 

fypIclIiBOiEiil 

%  a r S 

wjlllMlll 

IIP.- 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter:* 

32 

Weeks  of  Summer:; 

20 

ggf§M  OPERATING  SCHEDULE 


SUN: 

MON: 

Tui: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0  L 

0 

0 

0 

0 

PRES  STOP: 

24; 

24 

24  !_ 

24 

24 

24 

24 

REQ  START: 

0 

9, 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

0 

INPUTS 


.jAiiv 


Motor  HP: 


HPEffic: 


Load  Factor: 


CFM-HTG: 

CFM-CLG: 

%OA:’ 


%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


0.33 


0.65 

080 

0 

~ 0 
~~o% 
16% 
0 

ooo 

0 

~ 0 


poOUcALCuOmoNS 

1 

REQUIRED  (PRESENT 

HR/YR  iHR/YR 

CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

1,408  5,376 

H/C  HRS  ON 

2,294;  8,760 

I  CLG  HRS  SAVED 

!  2/480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

! 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC:; 

94300 

DDCH: 

40600 

| 

OPT: 

i 

305 

CHWR: 

17.5 

CNWR: 

0 

i 

OAR: 

5.67 

G-2589 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY 


BLTO:  8300 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

EliffliBHlSiMWARfi 


1406-001 
16-Sep-95 
AJN/J  M/AMS 


[System  Type: 

20  —  ] 

[System  Name:  Infrared  Radiant  Heaters 

System  Number:  | 

RAD-2  | 

l - - - - - -  - - - i 

Schedule  ST/SP;  ’  ^ 

llSilliSSl 

0.00 

— - - — } . 

mrnmmm 

1, 202.271 

MBtu/yr  mm 

0.00 

optST/sp; 

o.oo! 

92.41 

o.oo! 

Duty  Cycle 

o.oo: 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo, 

0.00 

132.79, 

Sub  Total 

0.00 

1,294.68 

132.791 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

THTA 1  .  I 

ft  ftrt 

UMCS 

Jfunctn 

NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


'■  '  .. '  ..•?  .•  '  •  .■  v  -••• 

UMCS  APPLICATION 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


DO  AO  :-;DI.::I', fi^AI  ■  ,\V 

POINTS  POINTS  POINTS  POINTS 

1  0  1 


COST 


$1,213.00 


TOTAL: 


$1,213.00 


G-2590 


BUILDING  8320 

VEHICLE  MAINTENANCE  SHOP  ORG 


L 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8320 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA 


X 


8.801; 


CONDITIONED  SOFT: 


20,240 


System  Type:  15 


System  Name:jSma!l  Single  Zone  air  handling  unit 
System  Number:lAHU-1 _ 


Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

13|METAL  PANEL  AND  CMU  |VEH  MAINT  SHOP 

10700-1800 

:M-F 

Weeks  ofWinterj _ 32; 

Weeks  of  Summerj  20; 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

o; 

0 

o  ' 

0 

0 

PRES  STOP: 

24 

24 

24; 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

—Q 

INPUTS 

Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

2,600 

CFM-CLG: 

0 

%oaT 

15% 

%Area: 

7% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CALCULATIONS 


c  3. 


REQUIRED  ‘PRESENT 
HR/YR  IHR/YR 


CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

1,408  5,376; 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED 

■  2,480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466 

CONSTANTS 


HOAUHC: 

■  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

!  OAR: 

5.67 

G-2591 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8320 

|  v  '  *  |  | 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

sENERGY  CALCULATION  SUMMARY 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit  i 

System  Number: 

AHU-1  | 

I- 


Schedule  ST/SP 


MBtu/yr 


MH/yr 


3,422.11 


Opt  ST/SP| 

0.00 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback1 

0.00 

0.00 

58.10 

Sub  Total 

0.00 

3,685.15 

58.10 

Economizer 

o.oo1 

0.00 

0.00 

!  Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

25.01 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

I-:  TOTAL  ! 

0.00 

3,685.15! 

83.11 

3.00 

F  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

•.  •; . 

:  umcs 

FUNCTN  UMCS  APPLICATION 

DO  ■■ 

AO 

m 

AI 

COST 

■  ■  .no; 

POINTS 

POINTS 

POINTS 

POINTS 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL: 


$2,116.00 


G-2592 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8320 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

Building  UA:| 

8,801] 

CONDITIONED  SQFT:; 

20,240 

_ 

.'v-'  l 

- 

Hi 

System  Type:  15 

! 

System  Name:  Small  Single  Zone  air  handling  unit 

System  Number:jAHU-2 

i 

ft*  J’"'.'*'"’’' . 

pPteAlfBUILDiNtf  INFORMATION 

Catagory  Number:  Construction: 

jUse: 

Occupancy  HRS: 

Occupancy  Days: 

13IMETAL  PANEL  AND  CMU  !VEH  MAINT  SHOP 

_ ! _ J _ 

]0700-1800 

jM-F 

Weeks  of  Winter: 

32! 

Weeks  of  Summer: 

- : - 

20; 

SYSTEM  OPERATING  SCHEDULE 

. .  ?>{&c  t\  -  L . :j  ,  ' 

SUN:  MON:  TUE:  WED:  THUR: 

FRI:  SAT: 

PRES  START:  0  j  0 

0  0 

3  : 

0  0 

PRES  STOP:  24  ,  24 

24  24  24  i 

24  24 

REQ  START:  0  9 

9  9 

7 

9  0 

REQ  STOP:  i  0  18;  ' 

18  18  15 

18  0 

inp.ujs 

CONSTANTS 

Motor  HP: 

0.50 

HOAUHC: 

0 

HP  Effic: 

0.66 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

1,800 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

15% 

HOAOH: 

0 

%Area: 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

HOURS  CALCULATIONS 

C>; 

NSUCC: 

0.000278 

REQUIRED  PRESENT 

DDCCHC: 

0.000161 

!hr/yr  IHR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON:!  880 

i  ; 

3,360 

NSC: 

94300 

HTGHRSON:  1,408 

5,3761 

DDCH: 

40600 

H/C  HRS  ON:l  2,294 

i  i 

8,760 

OPT: 

1 _ _ _ _  .  . . .  . . : _ 

305 

CHWR: 

17.5 

CLG  HRS  SAVED::  2,480 

CNWR: 

0 

HTG  HRS  SAVED:  3,968 

- - - _ - — . . . . . . — 

I  OAR: 

5.67 

C/H  HRS  SAVED:;  6,466 

G-2593 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


~::w^--energy:calculation  summary1  , 


System  Type: 

115 

ISystem  Name: 

Smalt  Single  Zone  air  handling  unit 

; 

System  Number: 

]AHU-2 

Schedule  ST/SPI 


kWh/vr 


MBtu/vr 


MH/vr 


1,794.02 


Opt  ST/SP 

0.00 

137.90 

o.oo: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

41.50 

Sub  Total 

0.00 

1,931.91 

41.50 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

17.87 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

1  TOTAL 

0.00 

1,931.91 

59.36 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


I;- UMCS  ' 
(FUNCTN 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


1  3 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


$2,116.00 


G-2594 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8320 


Building  UA:| 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


CONDITIONED  SOFT: 


j _ System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:AHU-3 

jCatagory  Number:  jConstruction:  Use: 

|  1 3-METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

Weeks  of  Winter:'  32 

;  -  I 

Weeks  of  Summer:  20 


^Occupancy  HRS: 
10700-1800 


Occupancy  Days: 
jM-F 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0: 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

0 

INPUTS 


CONSTANTS 


Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

1,800 

CFM-CLG 

0 

%OA 

15% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HR/YR  HR/YR  i 

CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

1,408  5,376 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

i  . . . . 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2595 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

lIlRGY  CALCULATION  SUMMARY 


i?Q 


,  UMCS 
:FUNCTN 
I  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


18 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

TOT  AT.- 

p  v  -  ■  ■  1V1AL. 


27 

33 

36 


1 


0 

0 


0 


2 

1 


0 

0 


1 


System  Type: 

115 

System  Name; 

iSmall  Single  Zone  air  handling  unit 

System  Number: 

[AHU-3 

Sliifi MM 

j  Jf 

kWh/yr  i 

MBtu/yr 

MH/yr 

Schedule  ST/SP; 

0.00 

1,794.02 

0.00 

Opt  ST/SP 

0.00; 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

41.50' 

Sub  Total 

0.00 

1,931.91 

41.50 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

17.87 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.00 

1,931.91 

59.36 

3.00 

COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


$2,116.00 


G-2596 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8320 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:| 


8,801 


CONDITIONED  SOFT: 


20,240 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-4 

Catagory  Number: 

Construction:  [Use: 

Occupancy  HRS: 

Occupancy  Days: 

13|METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

'0700-1800 

!M-F 

Weeks  of  Winter: | 

32 

Weeks  of  Summer:! 

_ i _ 

20 

SysteMOperating  SCHEDULE, 

^ 

I’" 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

;  o 

0  : 

0 

0 

o: 

0 

0 

PRES  STOP: 

24 

24 

24: 

24! 

24 

24 

24 

REQ  START: 

0 

9 

9. 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18  | 

18 

15 

18 

:  0! 

INPUTS 


Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,800 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH) 


NOUR$  CALCULATIONS 


| 

REQUIRED  PRESENT 

HR/YR  !HR/YR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294! 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR:; 

17.5 

CNWR: 

0 

OAR:! 

5.67 

G-2597 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  8320  BUILDING  Nj 

System  Type:  |15 

System  Name:  [Small  Single  Zone  air  handling  unit 

System  Number: _ IAHU-4 _ 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

*Y  CALCULATION  SUMMARY 


kWh/yri 


MBtu/vr 


MH/yr 


Schedule  ST/SPi 


1,794.02! 


opt  ST/spr 

0.00 

137.90 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

41.50 

Sub  Total 

0.00 

1,931.91 

41.50 

Economizer 

0.00 

0.00 

o.oo! 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

17.87 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

m  total  ;  :  ;4  .  - 

0.00 

1,931.91 

59.36 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  '  . 

'  ■"'"T 

'  —r-'v^V  ”  ■  "  ’■  ■ 

FCJNCTN  UMCS  APPLICATION 

DO 

AO 

■  DI 

AI 

COST 

NO. 

POINTS 

POINTS 

POINTS 

POINTS 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


mws*^ . ' 

7'  ,!-  :  ■ 


TOTAL: 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2598 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


INPUTS 


Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

2,200 

CFM-CLG 

0 

%OA 

15% 

%Area 

6% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALQULA1 

TONS 

REQUIRED  iPRESENT 

i 

iHR/YR  HR/YR 

CLG  HRS  ON 

880 

3,360 

HTG  HRS  ON 

1,408 

5,376 

H/C  HRS  ON 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2599 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  8320 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATIONSUMMARY 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

iAHU-5 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  [' 


kWttfyr 


MBtu/vr 


Schedule  ST/SP 

o.oo; 

1,794.02! 

o.oo; 

Opt  st/sp; 

o.oo~ 

137.90 

0.00 

Duty  Cycle 

0.00 

o.oo! 

0.00 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

49.80; 

Sub  Total 

0.00 

1,931.91 

49.80 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

21.44 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

1,931.91 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


I -UMCS'.  ? 

FUNCTN 

%;-•  NO. 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2600 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8320 


Building  UA:‘ 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

MSO?  CONDITIONED  SOFT: 


System  Type:15 

System  Name:jSmall  Single  Zone  air  handling  unit 
System  Number:^HU-6 


Catagory  Number:  (Construction:  jUse: 

13IMETAL  PANEL  AND  CMU "  VEH  MAINT  SHOP 


(Occupancy  HRS:  Occupancy  Days: 

0700-1800  iM-F  " 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

1  v#  1  L.I1I  vr  L.IV 

i  a  my  y 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

o: 

PRES  STOP: 

24 

24 

24 

24, 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

_ 18 

15 

18 

0 

INPUTS  * 

Motor  HP 
HP  Effic 
Load  Factor 
CFM-HTG 
CFM-CLG 
“%OA 
%Area 

CHILLER  CAP  (TONS) 
KW-TON 
BLR  CAP  INPUT  (BTUH)^ 
BLR  CAP  OUTPUT  (BTUH) 


CONSTANTS 


ncwumcu  rrvcouTi 

!  IHR/YR  iHR/YR 

CLG  HRS  ON 

880 

3,360 

HTG  HRS  ON 

1,408 

5,376' 

i  H/C  HRS  ON 

2,294 

8,760 

i 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

i 

C/H  HRS  SAVED: 

6,466 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC:, 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2601 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  8320 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

fcf  'ENERGY  calculation  summary 

System  Type: 

!15 

System  Name: 

[Small  Single  Zone  air  handling  unit 

System  Number: 

jAHU-6  | 

f  ‘fjpf  l  RWfy.r  '  L  , 

?,kwntfyr":mn:: 

MBtu/yr 

MH/yr 

Schedule  ST/S  P 

o.oo; 

4,800.21 

0.00 

OptST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00' 

Night  Setback 

0.00 

0.00 

107.89, 

Sub  Total 

0.00 

5,169.18 

107.89 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

46.45 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  i 

0.00 

5,169.18] 

154.34 

3.00 

¥■:  -L, '  , ..  ,* 

UMCS 

FUNCTN 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO  AO  DT  AT 

POINTS  POINTS  POINTS  POINTS 


COST 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

.  -  ■■■<■''* - -f!«T 

!  :  a  a; -  a- :  :  : '  a  a 

TOTAL: 

a  "a::;;*  aaa.'-a  aaa';;a;;„aa::  a  aaaa^aa 


1 


0 

0 


2 

1 


1 


6 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2602 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  8320 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:| 


8,801 


CONDITIONED  SOFT: 


20,240 


PteISj 

System  Type:  16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-1 

Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

'V  v  -  v:  \  v  ; . 

Occupancy  Days: 

14|METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

10700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20; 

gYSTEM  OPERAT 

ING  $< 

"HEOUl 

"_r~  r™ 

ffis 

V : "%  ■  s 

j  u:  •  ■ . 

■  -V  y  t-  'rf 

ifgl  ( 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  i_ 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  _ 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  _ 

0 

9 

9 

9 

7. 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

0 

INPUTS 


Motor  HP: 


2.00 


HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

4,120 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

;  BLR  CAP  OUTPUT  (BTUH): 

0 

Hours  calculations 

:f:; 

l  x  4::  - 

IREQUIRED  PRESENT 
iHR/YR  iHR/YR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376; 

i  H/C  HRS  ON: 

2,294 

8,760 

i  CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED:; 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

i 

17.5 

CNWR: 

0 

OAR:: 

5.67 

G-2603 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  8320 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

_ ENERGY  CALCULATION  SUMMARY 


System  Type: 

116  "  '  - - i 

i 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-1  j 

_ Schedule  ST/S Pj 

~  Opt  ST/SP 

_ Duty  Cycle| 

_ Demand  Limit 

Night  Setback 
Sub  Total  T 
Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOAReseT 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 
TOTAL  ~^T 


jjgjj 


kWh/yr 


■JWBtu/yr 


MH/vr 


6,072.06; 

466.73 

0.00 

0.00 

0.00; 

6,538.79 

0.00 

0.00 

oooT 

0.00 

0.00 

0.00 

0.00 


6,538.79 


I  UMCS 
FUNCTN 
!  •  NO.  " 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  Al 

. .  POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -AH  U;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

TfYT A  T  .  « 

TOTAL.  ,  :  1;.: 


COST 


$348.00 


$813.00 

$272.00 

$1,433.00 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8320  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Catagory  Number:  Construction: 

14 METAL  PANELAND  CMU 


jVEH  MAINT  SHOP 


jOccupancy  HRS: 
10700-1800 


Occupancy  Days: 
IVLF 


Weeks  of  Winter:! 

32j 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

o: 

18 

18 

18 

15 

18 

0 

INPUTS 


Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

4,120 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

. 5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED:: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000199 

DDCCC 

0.0000526 

NSC 

0 

DDCH 

64800 

OPT 

305 

CHWR 

j  17.5 

CNWR 

0 

OAR 

5.67 

G-2605 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG: 

■rasa sss 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

CALCULATION  SUMMARY  '  ; 


System  Type: 

[16  ; 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-2 

kWH/vr- 


MBtu/vr 


Schedule  ST/S P 

0.00; 

6,072.06 

0.00 

Opt  SUSP 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,538.79 

0.00 

!  Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

28.52 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

i  -  TOTAL 

0,00 

6,538.79 

28.52 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN  UMCS  APPLICATION  DO 

NO.  >  f.  ^  POIN 

18  Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

TOTAL:  1 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-2606 


INPUTS 


w  i  w  • . 

~  ~  Motor  HP 

7.50 

HP  Effic 

0.83 

Load  Factor 

0.80 

CFM-HTG 

12,200 

CFM-CLG 

0 

%OA 

100% 

%Area 

10% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON:  880  3,360 

HTG  HRS  ON:  1,408  5,376 

H/C  HRS  ON:  2,294  8,760 


CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000199 

DDCCC 

0.0000526 

NSC 

0 

DDCH 

64800 

OPT 

305 

CHWR 

;  i7.5 

CNWR 

0 

OAR 

5.67 

G-2607 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


Maintenance,  Run  Time, 
_ and  Safety  Alarms 


TOTAL 


0.00 


23,015.58 


BLDG:  8320 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

IBHoy  calculation  summary 

System  Type:  jl6 

System  Name:  jHeating  and  Ventilating  Unit 

System  Number:  MAU-3 

kW/yr  J  v 

kWh/yr  MBtu/vr 

MH/yr 

Schedule  ST/SP 

o.oo; 

21,372.77 

0.00 

Opt  ST/SP 

0.00 

1,642.82 

0.00 

Duty  Cycle' 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

23,015.58 

0.00 

Economizer 

0.00 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

57.03 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

ii _ u _ : _ 

0.00 

0.00 

0.00 

3.00 


57.03 


3.00 


vt  y 

h 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

NO. 


UMCS  APPLICATION 


DO 

POINTS 


AO 

POINTS 


DI 

POINTS 


AI  ' 
POINTS 


18 


30 

33 


ill! 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


TOTAL: 


1 


0 

0 


0 


0 

0 


1 


3 

0 


COST 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2608 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8320  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

!  Building  UA:I  8,801'  j  CONDITIONED  SOFT:  20,240 


Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

o 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

~  9 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

0 

INPUTS 

~  . 

CONSTANTS 

Motor  HP: 

0.50 

HOAUHC: 

0 

HP  Effic: 

0.66 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

24% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

HOURS  CALCULATIONS 

NSUCHC: 

0.000105 

:'Y  '/"<  ^  <.  ’  *! '' 

NSUCC: 

0.000278 

REQUIRED  PRESENT 

DDCCHC: 

0.000161 

HR/YR 

!HR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON: 

880 

3,360 

NSC: 

94300 

HTG  HRS  ON: 

1,408 

5,376 

DDCH: 

40600 

H/C  HRS  ON: 

2,294 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,480 

CNWR: 

o 

HTG  HRS  SAVED:' 

3,968 

OAR: 

5.67 

1  C/H  HRS  SAVED: 

6,466 

G-2609 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 


CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG: 


t  1 1  *  j 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

»Y  CALCULATION  SUMMARY 


System  Type: 

|20 

System  Name: 

Infrared  Radiant  Heaters  , 

System  Number: 

RAD-1 

MBtu/yr 


MH/vr 


Schedule  ST/S P 

o.oo| 

1,794.02 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00' 

0.00 

0.00: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

199.18 

Sub  Total 

0.00 

1,931.91 

199.18 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

;  TOTAL  . 


1,931.91 


UMCS 

fFUNCTN 

Pfi-  NO.  ' 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


POINTS  POINTS  POINTS  POINTS 


COST 


$1,213.00 


TOTAL: 


$1,213.00 


G-2610 


O 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8320 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:j 


8,801 


CONDITIONED  SOFT: 


20,240 


System  Type: 

20 

System  Name: 

Infrared  Radiant  Heaters 

System  Number: 

RAD-2  j 

Typical  builds 

|§J 

!l  ' 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

,0700-1800 

M-F 

Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

20 

%  „  _ ^  -  -v  *  vs 

v  ...  .  ..  .  .vn....«v.;rr™^.>  «x-;  •  ..... 

SYSTEM  OPERATING  SCHEDULE 

;  ;; 

\  <s.  '  V  ••  - 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  [ 

0  0 

0 

0 

0 

0 

0 

PRES  STOP: 

24  24 

24 

24 

24  ■ 

24 

24 

REQ  START: 

0  9 

~9 

_ 9 

7 

9 

0 

REQ  STOP:  : 

0  18 

J8 

18 

_ 15  __ 

18 

0 

BiputS . 

Motor  HP 

0.33 

HP  Effic 

0.65 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

16% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALCULATIONS 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

1,408  5.376 

H/C  HRS  ON 

2,294;  8,760 

j  CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2611 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  8320 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

,iillHi®MI-ATIOffSUIViMARY:?l 


System  Type: 

20 

, 

System  Name: 

Infrared  Radiant  Heaters 

System  Number: 

RAD-2 

kWh/yr  >  ' 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

1,202.27 

o.oo; 

Opt  ST/SP 

o.oo; 

92.41 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

132.79: 

Sub  Total 

0.00 

1,294.68 

132.79 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

TOTAL  ,  1 

0.00 

1,294.68 

132.79 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN 
jj£  NO. 


UMCS  APPLICATION 


DO  'AO'  '  AT:r-‘ 

POINTS  POINTS  POINTS  POINTS 


COST 


20 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

..'  TOTAL: 


1 


0 


1 


$1,213.00 


$1,213.00 


G-2612 


BUILDING  8330 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG: 


8330 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


17,069, 


CONDITIONED  SOFT:: 


[SGSSEHffl 

] 

1 1  ~ 1  /*  1  I  111111111  *  illilljll  llllllll  I  IT T  W\ 1  3!ii 

System  Type: 

8  _ i 

System  Name: 

Air  cooled  DX  compressor  ! 

System  Number: 

ACCU-1  j 

Category  Number:  Construction: 


|Use: 


7jBRICK  AND  CMU 


IBATTALION 


Occupancy  HRS: 

|0700-1800 


39,256 


Occupancy  Days: 
M-F;  SAT 


Weeks  of  Winter:  32; 

Weeks  of  Summer:  20 


System  operating  schedule" 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  i 

0  _ 

0 

0  : 

0  : 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

_ 9 

0 

REQ  STOP: 

0 

17 

17  ’ 

17 

15 

17; 

0 

INPUTS 

••7^77  v::1  'T'  ■  '  ' 

CONSTANTS 

Motor  HP 

0.00 

HOAUHC 

16.2 

HP  Effic 

0.64 

HOAUH 

26.1 

Load  Factor 

0.80 

COAUHC 

0.000257 

CFM-HTG 

0 

COAUC 

0.00068 

CFM-CLG 

0 

HOAOHC 

33.3 

%OA 

0% 

HOAOH 

53.5 

%Area 

0% 

COAOHC 

0.00115 

CHILLER  CAP  (TONS) 

8 

COAOC 

0.00305 

KW-TON 

1.10 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

Pours  cALCULAfioi 

mm 

7,17*  •  -•  • 

NSUCC 

0.00249 

REQUIRED 

PRESENT 

DDCCHC 

0.000233 

HR/YR 

HR/YR 

DDCCC 

:  0.000616 

CLG  HRS  ON: 

840 

3,360 

NSC 

36600 

HTG  HRS  ON: 

1,344 

5,376 

1 

DDCH 

30100 

H/C  HRS  ON: 

2,190 

8,760 

OPT 

:  305 

CHWR 

:  17.5 

CLG  HRS  SAVED: 

2,520 

CNWR 

:i  0 

HTG  HRS  SAVED: 

4,032 

OAR 

:|  5.67 

C/H  HRS  SAVED: 

6,570 

G-2613 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  8330 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

fY-Y  r  'V 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

■ 

System  Number: 

ACCU-1 

W5WF 

Sife.' Y L  - 

M 

m 

m 

111 

kWh/yr  MBtu/yr 

I-  :  i  v  MH/yr 

Schedule  ST/S Pj 

0.00; 

.ob; 

0.00 

OptST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

i - 

Night  Setback 

O.oo: 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

i 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

140.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

6.73 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL  -y 

6.73 

i4o.oo: 

0.00  .  3.00 

L" '  '  . 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

1/  UMCS 

.  •  •  '  '  '  •  s  '  I'.Zii  Y*^ 

Vf  r;\ 

j:.r n-: 

.  \  :V.7  7  ,;:v:  T'-  ‘tc-:  ..  .  ' . •  •  Y  .  Y 

Ifunctn 

s  UMCS  APPLICATION 

DO  AO  DI 

AI  COST 

P  NO.  . 

POINTS  POINTS  POINTS 

POINTS 

17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


wvvjc 

'  •:  -  ■ 

p  :  . . 


$243.00 


TOTAL: 


$243.00 


G-2614 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8330 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

Building  UA 

:  17,069 

: 

CONDITIONED  SQFT: 

39,256 

System  Type 

15 

\ 

System  Name:  Small  Single  Zone  air  handling  unit 

System  Number:AHU-1 

j 

HSidmAiMiK  A  pi 

i 

i  C 

Catagory  Number:  Construction:  Use: 

Occupancy  HRS:  Occupancy  Days: 

7|BRICK  and  cmu  battalion 

0700-1800  iM-F;  SAT 

Weeks  of  Winter 

!  32; 

Weeks  of  Summer 

20; 

pfTiwdPiRffl^cHEbuu!- : : 

- ;*r 

■ . ;  .  • 

SUN 

MON:  TUE:  WED:  THUR: 

FRI: 

SAT: 

PRES  START:  C 

1 

O 

o 

o 

0 

0 

r  o 

PRES  STOP:  24 

24  24  24 

24 

241 

24 

REQ  START:  C 

9  7  9 

~T 

9 

0 

REQ  STOP:  0 

17;  17  17 

"15 

17 

0 

CONSTANTS  : 

. ;r:,,;..rrr- 

Motor  HP 

2.00 

HOAUHC: 

16.2 

HP  Effic 

0.78 

HOAUH: 

26.1 

Load  Factor 

0.80 

COAUHC: 

0.000257 

CFM-HTG 

3,445 

COAUC: 

0.00068 

CFM-CLG 

3,455 

HOAOHC: 

33.3 

%OA 

10% 

HOAOH: 

53.5 

%Area 

15% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0.00305 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

HOURS  CALCULATION? 

NSUCC: 

0.00249 

REQUIRED  [PRESENT 

DDCCHC: 

0.000233 

HR/YR  HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON:! 

840;  3,360 

NSC:! 

36600 

HTG  HRS  ON: 

1,344  5,376 

DDCH:‘ 

30100 

H/C  HRS  ON:! 

2,190  8,760 

OPT: 

_ j _ 

305 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CHWR: 


17.5 


CNWR: 


OAR: 


5.67 


G-2615 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  8330 


:§|f: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ene^ 


System  Type: 

15  j 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1  , 

mmmmMmmmsmm 

kWHfyr7^m'm 

MBtu/yr 

f"  MH/yr 

Schedule  ST/SP 

1 

0.00 

10,637.16 

36.67! 

Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle: 

0.00 

0.00 

0.00 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

21,360.09 

93.71 

Sub  Total 

3.12 

32,463.97 

130.38 

Economizer 

0.00 

601.53 

o.oo: 

Ventilation/Recirculation 

0.00 

27.08 

1.70 

DDC  Control 

0.00 

1,762.98 

77.07 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

j 

3.00 

TOTAL  .  : 

3.12 

34,855.57 

209.14 

3.00 

f  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  | 


FUNCTN 

f^NpL;  ■ 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

S348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 

0 

0 

0 

2 

$399.00 

control  -  AHU 

i 

TOTAL: 

^  >1;/V 

3 

0 

6 

$2,116.00 

G-2616 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8330 


Building  UA:| 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

17,069:  |  CONDITIONED  SOFT: 


3iE'’PJSISwi|E: 


I  -  1  1 1  |  ■  - 


1406-001 

16-Sep-95 

JM/AJN/AMS 


39,256 


System  Type:|1 

System  Name:'Small  hot  water  boiler 
System  Number:|BLR-1  _ 


;L  p\; ' 

Catagory  Number:  IConstruction: 

Use: 

{Occupancy  HRS: 

(Occupancy  Days: 

13;METAL  PANEL  AND  CMU 

jVEH  MAINT  SHOP 

|0700-1800 

;M-F 

Weeks  of  Winter: 
Weeks  of  Summer:: 


......  n 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

^0 

17 

17; 

_ 17 

15 

17 

0 

INPUTS 


Motor  HP 

20.00 

HP  Effic 

0.76 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

2,898,000 

BLR  CAP  OUTPUT  (BTUH) 

2,318,000 

CONSTANTS 


CLG  HRS  ON:; 

840 

HTG  HRS  ON: 

1,344 

H/C  HRS  ON: 

2,190 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

REQUIRED  PRESENT 
HR/YR  jHR/YR 

840  3,360 

:  1,344  5,376; 

1  2,190  8,760 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

j—  OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2617 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


:  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  . .  ■  •'  ' 

SFUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

t  NO. _ '  , _  POINTS  POINTS  POINTS  POINTS 

1  Scheduled  start/stop  control  -  HW  2  0  0  o  ~  $277.00 

Boiler;  Optimum  start/stop  control  - 

HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler  0  0  0  3  $836.00 


4  Alarms  -  HW  Boiler 


TOTAL: 


0  0  2  0  $330.00 

2  0  2  3  $1,443.00 


G-2618 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8330 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:> 


17,069 


CONDITIONED  SQFT:i 


39,256 


System  Type:16 


. 


System  Name:!Heating  and  Ventilating  Unit 


System  Number: |HV-1 


■■  ■ ; 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7|BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  dPERATING  SCHEDULE 


*****  '**&&&-* 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  ' 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17, 

15 

17 

0 

INPUTS  r :  T 


Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

3,420 

CFM-CLG: 

0 

%OA: 

32% 

%Area: 

10% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATION 

IS  P' 

REQUIRED  PRESENT 

HR/YR  HR/YR 

|  CLG  HRS  ON: 

840 

3,360 

HTGHRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

i _ 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

i 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8330 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-1 

MBtu/yr 

MH/vr  S 

1 

Schedule  ST/SP 

0.00 

6,169.99 

115.17, 

Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

o.oo: 

Night  Setback 

0.00 

0.00 

62.47 

Sub  Total 

0.00 

6,636.72 

177.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

8.71 

DDC  Control 

0.00 

0.00 

51.38 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

E:  TOTAL 

j  0.00 

6,636.72 

237.73 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


i  UMCS 
FUNCTN 
Ik  NO. 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


§pf|§|k- 


TOTAL: 


1 


0 

0 


#E 


vr2n 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2620 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8330 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


System  Type:|26 
System  NametjPump 
System  NumbenjHWP-1 


17,069 


CONDITIONED  SQFT: 


Catagory  Number:  Construction: 

jUse: 

'Occupancy  HRS: 

Occupancy  Days: 

13WETAL  PANEL  AND  CMU 

^/EH  MAINT  SHOP 

0700-1800 

jM-F 

Weeks  of  Winter: 

32| 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

iNpqgps;; 

Motor  HP: 
HP  EfficT 
Load  Factor: 

cfm-htgT 

CFM-CLG: 

°/qOA: 

%Area: 

CHILLER  CAP  (TONS)? 

KW-TON: 
BLR  CAP  INPUT  (BTUHljT 
BLR  CAP  OUTPUT  (BTUH): 


CONSTANTS 


iREQUIRED 

iHR/YR 


£:::k1SS£ 

PRESENT 

Ihr/yr 


CLG  HRS  ON:| 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376! 

H/C  HRS  ON:! 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032: 

C/H  HRS  SAVED: 

6,570 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2621 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8330 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

26  ; 

System  Name: 

Pump 

System  Number: 

HWP-1 

i  FUNCTION  ,1m1 
Schedule  ST/SP| 
Opt  ST/SP| 
Duty  Cycle: 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 

Ventilation/Recirculation; 

DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 


21,717.49 

1,642.82 

0.00; 

0.00 

0.00 

23,360.30 

0.00 

0.00 


tmum 


MHtyr 


Chiller  Demand  Limit  0  00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

^  TOTAL  1  o.oo 

23,360.30 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  i  ‘  .  r*v'" 

FUNCTN  UMCS  APPLICATION 

NO.  I 

DO 

POINTS 

AO 

POINTS 

•  DI 
POINTS 

AI 

POINTS 

COST 

24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 

1 

0 

1 

0 

$386.00 

TOTAL: 

0 

1 

$386.00 

G-2622 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


INPUTS 

Motor  HP 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

3,960 

CFM-CLG 

0 

%OA 

. .  100% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH)“ 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 


HR/YR 

HR/YR 

CLG  HRS  ON:; 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

!  H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032; 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

o" 

NSUCC 

0 

DDCCHC 

0.0000199 

DDCCC 

0.0000526 

NSC 

0 

DDCH 

64800 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2623 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

16  | 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-1 

j-  ,  *  . . 


MBtu/vr 


MH/vr 


Schedule  ST/SP 


Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle’ 

0.00: 

0.00 

0.00, 

Demand  Limit; 

0.00' 

0.00 

o.oo; 

Night  Setback 

0.00 

0.00 

o.oo; 

Sub  Total  j 

0.00 

6,636.72 

o.oo; 

Economizer 

o.oo: 

0.00 

o.oo; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

55.30 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

&■■■'..  :  TOTAL 

0.00 

6,636.72 

55.30 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


S  UMCS 
FUNCTN 

I  NO.  ' .  1 


:  *  UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 

$348. OCT 

$813.00 

$272.00 

$1,433,00 


G-2624 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE; 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8330  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:  17,069 

CONDITIONED  SOFT:  39,256 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit  ; 

System  Number: 

MAU-2  | 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

14 

METAL  PANEL  AND  CMU 

jVEH  MAI  NT  SHOP 

0700-1800 

jM-F 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

SYSTEM  OPERA 

TING  SC 

HEDU 

!LE 

■;.S>  v 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

xi.-  %  >  *>>>*«■;.'  /  •» 

FRI: 

SAT: 

PRES  START: 

o; 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

_ 7 

~~~9 

7 

9 

0 

REQ  STOP: 

0 

17 

_ 17 

17 

15 

17 

0 

INPUTS 


Motor  HP 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

4,755 

CFM-CLG 

0 

%OA 

100% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

pUiil^L^ilAfioi 

MS 

;;;;rr 

tea ...x ^ ^ a- ax aa**: 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON:: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

!  CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED:  6,570 


CONSTANTS 


HOAUHC: 

”o 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

i  OAR: 

i _ : _ 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  8330 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

iSfeHSl  ’ 

Bz  ,  ;ENERGY  CALCULATION  SUMMARY 

System  Type: 

jl  6  ! 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-2  | 

(IppOSllBilSIpI 

MBtu/vr 

*  MH/vr 

Schedule  ST/S P; 

0.00; 

6,169.99 

0.00 

Opt  st/sp; 

0.00 

466.73 

0.00] 

Duty  Cycle! 

0.00 

0.00 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00; 

Sub  Total 

0.00 

6,636.72 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

55.30 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

F  '  :  /  TOTAL  '  -  vT  7 

0.00 

6,636.72 

55.30 

3.00 

UMCS 

FUNCTN 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


o 

0 


TOTAL:  . . 

;  '  ;  *  v  ?>¥  rh-'  ,.V 


1 


0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


0 


1 


$1,433.00 


G-2626 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8330 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


17,069 


CONDITIONED  SOFT: 


39,256 


System  Type:  21 

System  Name: 

HW  Unit  heater  j 

System  Number: 

UH-1  j 

BSSli 


^  >  ,  "J 


ICatagory  Number:  Construction: 


Use: 


lOccupancy  HRS:  ^Occupancy  Days: 


1 3|METAL  PANEL  AND  CMU  VEH  MAiNT  SHOP 


|0700-1800 


jM-F 


Weeks  of  Winter: 

! _ 12 

Weeks  of  Summer: 

20: 

. 

s^!'~  > ■  • 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  ' 

24  L 

24 

REQ  START: 

0 

9 

7 

9 

7 

9  L 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

Inputs 


CONSTANTS 


Motor  HP: 


HP  Effic: 


Load  Factor: 


CFM-HTG: 


CFM-CLG: 


ITO 

. 0.64 

. 0.80 

22,000 

0 


HOAUHC: 


HOAUH: 


COAUHC: 


COAUC: 


HOAOHC: 


%OA: 

0% 

HOAOH: 

0 

%Area: 

30% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

'  0.1 7 

BLR  CAP  OUTPUT  (BTUH): 


ECC: 


ECHC: 


'Is  C  fc_«L3ksLS  X'L 

REQUIRED  PRESENT 

HR/YR  IHR/YR 

CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344; 

5,376, 

|  H/C  HRS  ON: 

2,190 

8,760. 

NSUCHC: 


0.000105 


CLG  HRS  SAVED: 


2,520 


HTG  HRS  SAVED:! 


4,032 


C/H  HRS  SAVED: 


6,570 


NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

j  OAR: 

5.67 

G-2627 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

I21 

i 

System  Name: 

HW  Unit  heater 

System  Number: 

juH-1 

i 

Schedule  ST/SP| 
Opt  ST/SP 
Duty  Cycle| 
Demand  Limit 

_ Night  Setback 

Sub  Total _ j_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  ReseT 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time,  i 
_ and  Safety  Alarms 

TOTAL  i 


0.00: 

6,391.73| 

0.00 

0.00 

483.50 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

482.88 

0.00 

6,875.23 

482.88 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6,875.231 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


’  UMCS  ■  ■ 

Sfunctn  UMCS  application 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


TOTAL: 


COST 


$1,213.00 


$1,213.00 


G-2628 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8330 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:j 


17,069 


CONDITIONED  SOFT: 


39,256 


System  Type:j21 


System  Name:|HW  Unit  heater 
System  Number:jUH-2 


:rrrr 
. .  -■  - 


'  -i-V- l|f 

'  :  •  \ 

Catagory  Number:  jConstruction: 

Use: 

{Occupancy  HRS: 

'Occupancy  Days: 

13|METAL  PANEL  AND  CMU 

!VEH  MAINT  SHOP 

|0700-1 800 

;M-F 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20' 

SYSTEM  OPERATING  SCHEDULE 

; 

SUN^ 

MON:  TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

0 

0 

_o 

0 

o  : 

0 

PRES  STOP: 

24; 

24 

~2A 

24 

ZHM  Z 

24; 

REQ  START: 

0 

9 

9 

~1  ~ 

9 

REQ  STOP: 

0 

17 

1 7 

17 

15 

17 

Inputs 


Motor  HP 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

26,400 

CFM-CLG 

0 

%OA 

0% 

%Area 

35% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALCULATIONS 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC:; 

94300 

DDCH: 

40600 

i 

i  ....  .  ..... 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2629 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8330 


_  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

21  i 

System  Name: 

HW  Unit  heater 

System  Number: 

UH-2  j 

kWh/yr  -  i 

MBtu/yr 

MH/yr 

Schedule  ST/SP! 

- 1 - 

0.00 

6,169.99 

o.oo! 

Opt  ST/SP 

0.00 

466.73 

0.00! 

Duty  Cycle| 

0.00 

0.00 

0.00; 

Demand  Limit 

0.00; 

0.00 

0.00 

Night  Setback; 

0.00 

0.00 

563.36! 

Sub  Total 

0.00 

6,636.72 

563.36; 

Economizer 

0.00 

0.00 

o.oo: 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, ; 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL 

0.00 

6,636.72 

563.36 

o.oo 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
yUNCTN 
•  NO. 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


TOTAL: 


1 


0 


1 


COST 


$1,213.00 


$1,213.00 


G-2630 


BUILDING  8340 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  8340 


Building  UA:| 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

1,801  CONDITIONED  SOFT: 


System  Type:}15 _ 

System  Name:  Small  Single  Zone  air  handling  unit _  ; 

System  Number:  AHU-1 


* 

J  '  J  . .  i"  ? :  -  :■  i  ' ' :  \  ■  ■ " ‘Si  ^  S',-‘ 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13|METAL  PANELAND  CMU 

VEH  MAINT  SHOP 

[0700-1800 

M-F 

Weeks  of  Winter:' 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

"  24 

24 

24 

REQ  START: 

0 

9 

9 

9 

_ 7 

. . 9 

0 

REQ  STOP: 

0 

18 

18 

'  15 

T8 

0 

INPUTS 


CONSTANTS 


Motor  HP 

1.00 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

2,600 

CFM-CLG 

0 

%OA 

15% 

%Area 

7% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 
~HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

;  0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

!  17.5 

CNWR 

0 

OAR 

5.67 

G-2631 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  8340 

IS?’ 


Sags,  3&s8E&£$. 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

>Y  CALCULATION  SUMMARY 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

KllfSIi!: 

mm 

MBtu/yx  MH/yr 

Schedule  ST/SP 

o.oo; 

3,422.1 1; 

0.00* 

opt  st/sp; 

0.00 

263.04; 

0.00 

I  Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

58.10' 

Sub  Total 

0.00 

3,685.15 

58.10 

Economizer 

0.00 

0.00 

0.00 

Venti  lation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

25.01 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  | 


3,685.15 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


J  UMCS 
FUNCTN 
NO. 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

. 

TOTAL:  - 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2632 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  8340  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

|  Building  UA:i  6,801  CONDITIONED  SQFT: 

j  ~  System  Type:  15  ~  ] 

System  Name:!Small  Single  Zone  air  handling  unit 
System  Number:  AHU-2 


Catagory  Number:  [Construction:  [Use: 

1 3IMETAL  PANEL  AND  CMU  IVEH  MA1NT  SHOP 

|  Weeks  of  Winter:!  32[ 

i  Weeks  of  Summer:  20 


Occupancy  HRS: 
10700-1800 


Occupancy  Days: 
^M-F 


?T m  QPEFU 

MINGS 

CHEDU 

LE  ! 

-  -if 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24  ~ 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18  [ 

0 

INPUTS 


CONSTANTS 


REQUIRED  PRESENT 


HR/YR  HRA'R 

CLG  HRS  ON 

880 

3,360 

HTG  HRS  ON 

1,408 

5,376 

H/C  HRS  ON 

2,294 

8,760 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

3,968 

i 

C/H  HRS  SAVED 

6,466! 

ECHO 

NSUCHC 

NSUCC 

DDCCHC 

DDCCC 

NSC 

DDCH 

OPT 

CHWR 

CNWR 

OAR 


Motor  HP 

0.50 

HOAUHC 

0 

HP  Effic 

0.66 

HOAUH 

0 

Load  Factor 

0.80 

COAUHC 

0 

CFM-HTG 

1,800 

COAUC 

0 

CFM-CLG 

0 

HOAOHC 

0 

%OA 

15% 

HOAOH 

0 

%Area 

5% 

COAOHC 

0 

CHILLER  CAP  (TONS) 

0 

COAOC 

0 

KW-TON 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT (BTUH) 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC 

0 

0 

0.000105 

0.000278 

"000016? 

0.000426 

94300 

40600 

305 

VLb 

0 

5.67 


G-2633 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  8340 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

-  .  *  -*YX.i 

'energy  calculation  summary 

System  Type: 

|15 

System  Name: 

{Small  Single  Zone  air  handling  unit 

System  Number: 

|AHU-2 

ig-;j aeatfcA- 

kWh/yr  -; 

MBMvr  MH/vr 

Schedule  ST/SP, 

i - - 

0.00; 

1,794.02 

i 

0.00; 

Opt  ST/SPj 

0.00 

137.90 

0.00 

Duty  Cycle; 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

o.oo1 

Night  Setback1 

0.00 

0.00 

41.50 

Sub  Total 

0.00 

1,931.91 

41.50 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

17.87 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

f  - =  . - 1 - 

3.00 

TOTAL  1  0-00  _  1,931.91  59.36  3.09 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


f  umcs 

FUNCTN 
;  NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

]  '■  AI  ■  ■  : 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 

0 

0 

0 

2 

$399.00 

control  -  AH  U 

jjg§pp;-  y-  4 :  TOTAL:  • 

1 

vlillMISK 

0 

$2,116.00 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

_  ENERGY  CALCULATION  PARAMETERS 


BLDG:  8340  BUILDING  NAME:  VFH  MNT  SHOP  ORF! 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

>.801  !  CONDITIONED  SOFT: 


System  Type:l1 5 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:lAHU-3 


_ 


H  1 3AI  14  F I  M  ^  pm 

^  '\pf.  / 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

’Occupancy  Days: 

|  13IMETAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

|M-F 

Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

_ o 

REQ  STOP: 

0 

18 

18 

18 

15 

_J_8 

0 

INPUTS 


CONSTANTS 


Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

1,800 

CFM-CLG 

0 

%OA 

15% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CLG  HRS  ON: 
HTG  HRS  ON: 
H  1C  HRS  ON: 


REQUIRED 

HR/YR 

880 

Taoq 

2,294: 


PRESENT 
iHR/YR  ! 

3,360 


j 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968; 

C/H  HRS  SAVED: 

6,466 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHO: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT:; 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2635 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/AMS 


UMCS 

FUNCTN 

NO. 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

i 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

iisiv  ^ 

TOTAL: 

:  \  1- 

"  3  :  ; 

0 

--\  £*53  SB 

6 

$2,116.00 

G-2636 


EMC  ENGINEERS,  INC. 

PROJECT  NAVE:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/AMS 


INPUTS 

Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

1,800 

CFM-CLG 

0 

%OA 

15% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2637 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY,  KS 

EMC  NO:  1406-001 

DATE:  16-Sep-95 

PREPARED  BY:  AJN/AMS 

BLDG:  8340 

HP  h  ■  -• 

BUILDING  NAME: 

HHluEi 

VEH  MNT  SHOP  ORG 

lONSUMMARY 

System  Type: 

15  - - 

System  Name: 

r  ■ 

Small  Single  Zone  air  handling  unit 

jsystem  Number: 

AHU-4 

! 

■EBSBgjg?1 «. ^ _ _ _ _  ,  _ _ _  _ 

mmm. 

mm 

MBtu/yr  MH/vr 

Schedule  ST/SP 

0.00 

1,794.02- 

o.oo: 

OptST/SP 

0.00 

137.901 

o.oo: 

Duty  Cycle 

0.00 

0.00 

0.00 

!  Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

41.50 

Sub  Total 

0.00 

1,931.91 

41.50 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

17.87 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

£  :  . TOTAL . . [ 

0.00 

1,931.91 

59.36  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN 
l  NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback- AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

i 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36  Outside  air  damper  economizer 
control- AH  U 

0 

0 

0 

2 

$399.00 

..  <xrswv. 

TOTAL: 

i  V 

3 

'  ;  :.  ;  CL/  '  - 

• 

$2,116.00 

G-2638 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  8340 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:1 


8,801: 


CONDITIONED  SOFT: 


20,240 


^YTEMINFORMATION 

System  Type: 

15  ; 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-5 

TYPICAL  BUILOING  IN 

FORMATION 

Catagory  Number: 

Construction: 

Use: 

'Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

|M-F 

|  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

~ 20| 

§YST  ERTolPERltTNG  SCHEDWl 

™ 

— * — * 

i  \  \ :  V  \  \  '  : 

‘"’’T 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o; 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24' 

24 

~24  [ 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP:  ^ 

0 

18 

18  ^ 

18 

15 

18 

_ 0 

INPUTS 

•  v  ‘  V  ”  ’ \  *  /{ '!  ’ . 

Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

2,200 

CFM-CLG 

0 

%OA 

15% 

%Area 

6% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALCULATIOI 

!S 

&.L™. 

A . .wr.. 

REQUIRED  iPRESENT 

iHR/YR  !HR/YR 

j 

CLG  HRS  ON: 

880; 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC:; 

94300 

DDCH: 

1  . .  . . .  : 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2639 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  8340 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

: JNERGY  CALCULATION  SUMMARY 

System  Type: 

15  | 

System  Name: 

Small  Single  Zone  air  handling  unit  ! 

System  Number: 

AHU-5  j 

l^rMNCTiQN  SilWSI- 

Schedule  ST/SP 

0.00 

kWh/yr&^ff: 

1,794.02; 

MBtu/yr 

0.00 

MH/J ii  ! 

Opt  ST/SP| 

o.oo; 

137.90; 

o.oo; 

Duty  Cycle 

0.00 

0.00 

o.oo: 

Demand  Limit 

0.00 

0.00 

0.00 

|  Night  Setback 

0.00 

0.00 

49.80 

|  Sub  Total  j 

0.00 

1,931.91 

49.80; 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

21.44 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

l:  TOTAL  1.  ‘ 

0.00 

1,931.91 

71.24 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

umcs  ,v'“ -.7 '",v  ;t"\‘ 

[FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

k  NO.  :  :  .  POINTS  POINTS  POINTS  ■  POINTS 

18  Scheduled  start/stop  control -AHU;  1  0  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0  2  0  3  $1,097.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 


36  Outside  air  damper  economizer 
control  -  AHU 

TOTAL: 


0  0  0  2  $399.00 

1  3  0  6  $2,116.00 


G-2640 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


INPUTS 

Motor  HP 

. 1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

4,600 

CFM-CLG 

0 

%OA 

15% 

%Area 

.  13% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

REQUIRED  PRESENT 
HR/YR  IHR/YR 


CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

1,408  5,376: 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED:; 

3,968 

C/H  HRS  SAVED: 

6,466; 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

| 

;  40600 

OPT 

!  305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2641 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG: 


;&W:i 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERiGY^fl'CtrLATION  SUMMARY™ 


System  Type: 

is  ~  : 

System  Name: 

Small  Single  Zone  air  handling  unit  j 

System  Number: 

AHU-6 

kWh/yr  S 

MBtu/yr 

JWIH/yr 

Schedule  ST/SP; 

0.00 

4,800.21 

0.00 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle! 

0.00 

0.00 

o.oo: 

Demand  Limit 

0.00 

0.00 

o.oo; 

Night  Setback 

0.00 

0.00 

107.89 

Sub  Total 

0.00 

5,169.18 

107.89 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

46.45 

HW  OA  Reset: 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

!  TOTAL  -I 

0.00 

5,169.18 

154.34 

*  3.00 

fe’.  T " '  ■  .  ' 

hUMCS 

jFUNCTN 

F  :  no. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


18 

27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


i 


o 

o 


2 

i 


o 

o 


i 


3 

o 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL:  1  3  0  6  $2,116.00 


G-2642 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8340 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


8,801 


CONDITIONED  SOFT: 


20,240 


System  Type:i16 


pjjpjj 


System  Name:Heating  and  Ventilating  Unit 


System  Number:|MAU-1 


Catagory  Number: 

Construction: 

Use: 

'Occupancy  HRS: 

Occupancy  Days: 

1  14 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

:M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  T 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  ■ 

0 

9 

9 

9 

7  . 

9 

0 

REQ  STOP:  ~ 

0 

18 

18 

18 

15 

18 

0 

IMP.UIS 


Motor  HP 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

4,120 

CFM-CLG 

0 

%oa" 

100% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALCULATIONS 

2  “  | 

REQUIRED  PRESENT 

HR/YR 

IHR/YR 

CLG  HRS  ON:; 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 

'  y,m.  *  * 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

j  NSUCHC: 

i 

0 

NSUCC: 

0 

DDCCHC: 

i 

0.0000199 

DDCCC: 

0.0000526 

!  NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2643 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 

EMC  NO: 

1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

DATE: 

16-Sep-95 

LOCATION:  FT.  RILEY,  KS 

PREPARED  BY: 

AJN/AMS 

j  '  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

I'UMCS'"'  '  ‘  "  .  '  . • . 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

[  NO.  POINTS  POINTS  POINTS  POINTS 

I . .  ■  ...  .......  ;  . . . .  "  _ ; . . . . .  '  _ _ _  ...  _ 

18  Scheduled  start/stop  control -AH  U;  10  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0  10  3  $813.00 


33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 


G-2644 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


INPUTS . 

Motor  HP:  2  00 

HPEffici  _  0.78 

Load  Factor:  0.80 

CFM-HTG:  4,120 

CFWLCLG:  0 

%OA:  *100% 

%Area:  5% 

CHILLER  CA P~ TONS):  0 

KW-TON:  ’  0.00 

BLR  CAP  INPU^BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON 

880  3.360 

HTG  HRS  ON 

1,408  5,376; 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

3,968 

;  -i 

C/H  HRS  SAVED 

6,466 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000199 

DDCCC 

0.0000526 

NSC 

0 

DDCH 

64800 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2645 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE'  16-Sep  95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

BLDG:  8340 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGYCALCULATIONSUMMARY 


System  Type: 

jl  6 

System  Name: 

|Heating  and  Ventilating  Unit 

System  Number: 

|MAU-2 

1 

. .  .  .  ■ .  ,  _ __ _ 

kWh/yr  p  M 

Schedule  ST/SP  0  00 

I _ ~ _ ~  - - 

6,072.06 

0.00 


466.73 


Duty  Cycle 


0.00 


0.00 


Demand  Limit 


0.00 


0.00 


Night  Setback 


0.00' 


0.00 


Sub  Total 


0.00 


6,538.79 


Economizer 


0.00 


Ventilation/Recirculation 


0.00 


0.00 


0.00 


DDC  Control 


0.00 


0.00 


HW  OA  Reset 


0.00 


0.00 


Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  I 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


6,538.79 


MBto/yr 


Wb 


o.oo: 


0.00 


0.00 


0.00 


o.oo1 


0.00 


0.00 


0.00 


28.52 


0.00 


0.00 


0.00 


0.00 


28.52 


3.00 


3.00 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


r  umcs 

iUNCTN 

li  no; 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


GOST 


18 


30 

33 


sm 

BKIIIil; 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback- AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


TOTAL: 


1 


0 

0 


0 

0 


1  :  2 


1 


$348.00 


3  $813.00 

0  $272.00 


$1,433.00 


G-2646 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  8340 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


System  Type:|l6 
System  Name:lHeating  and  Ventilating  Unit 
System  Number:jMAU-3 


CONDITIONED  SOFT: 


Catagory  Number:  ^Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

14IMETAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800  M-F 

Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

T5 

18 

0 

Inputs'  "  v~*‘ 

Motor  HP 

7.50 

HP  Effic 

0.83 

Load  Factor 

0.80 

CFM-HTG 

12,200 

CFM-CLG 

0 

%OA 

100% 

%Area 

10% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HTGHRSON:  1,408  5,376 

H/C  HRS  ON:  ~2^294  8,760' 


CLG  HRS  SAVED: 

2,480 

i 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

“HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

|  NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2647 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO'  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE;  16.Sep.95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

CALCULATION  SUMMARY  - 


System  Type: 

‘ 

System  Name: 

Heating  and  Ventilating  Unit 

| 

System  Number: 

[MAU-3 

1 

wsm 

^ctioHSII 

P 

Iffel/yFi 

illlllS 

MBtu/yr 

MH/yr 

Schedule  ST/SP  0.00 

21,372.77 

0.00 

Opt  ST/SP  0.00 

1,642.82 

0.00 

Duty  Cycle  0.00 

0.00 

0.00 

\ _ 

Demand  Limit  0.00 

0.00 

0.00 

! 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

23,015.58 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

57.03 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL 

0.00 

23,015.58 

57.03 

;  '  3.00 

jv- 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

■■  ’  —  V'f 

FUNCTN 

UMCS  APPLICATION 

DO 

AO 

DI 

AI 

COST 

NO. 

POINTS 

POINTS 

POINTS 

POINTS 

18 

Scheduled  start/stop  control  -  AHU; 

1 

0 

0 

1 

$348.00 

Optimum  start/stop  -  AHU;  Demand 

limiting  -  AHU 

;  Duty  Cycling  -  AHU; 

Night  setback 

-AHU 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 

0 

1 

0 

0 

$272.00 

recirculation  control  -  AHU 

ESB&am 

TOTAL: 

;  ■  1  :p:  ; 

-  . 

2  7:. 

4 

$1,433.00 

G-2648 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8340 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

Building  \JA: 

8,801 

1 

CONDITIONED  SOFT: 

20,240 

r:  V  :.T.- .=■*• 

System  Type:  20 

System  Name:  Infrared  Radiant  Heaters 

System  Number:  RAD-1 

wm&m 

Ij lllf 

/>  $ 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13  METAL  PANELAND  CMU  !VEH  MAINT  SHOP 

,0700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSfEMOPERATINQ  SCHEDU 

SUN:  MON: 

« 

TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0  0 

0  0 

0 

0 

0 

PRES  STOP:  24  24 

24  24 

24 

24 

24 

REQ  START:  0  9 

9  9 

7 

9 

~  ~o 

REQ  STOP:  0  18 

18  18 

15 

18 

“ 0 

INPUTS 

Motor  HP:  0.50 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

24% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

c<A  J.  r 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON:  880 

3,360 

HTGHRSON:  1,408 

5,376 

H/C  HRS  ON:  2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 


* 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

1  OAR 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


BLDG:  8340 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

j20 

System  Name: 

jlnfrared  Radiant  Heaters 

System  Number: 

|RAD-1 

MH Nr 


|  Schedule  ST/SPj 

0.00 

1,794.02 

o.oo; 

OptST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

199.18 

Sub  Total 

0.00 

1,931.91 

199.18 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

L  TOTAL  ! 

0,00 

1,931.91] 

199.18 

0.00 

UMCS 

FUNCTN 

NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


COST 


$1,213.00 


ii»f: 


TOTAL: 


$1,213.00 


G-2650 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  8340 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


8,801 : 


CONDITIONED  SQFT:| 


System  Type:|20 


System  Name:ilnfrared  Radiant  Heaters 


System  Number:|RAD-2 


20,240 


real 

mmm 

hsi 

i 

Catagory  Number: 

{Construction:  Use:  {Occupancy  HRS:  Occupancy  Days: 

1 3  METAL  PANEL  AND  CMU  |VEH  MAINT  SHOP  10700-1 800  M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20' 


SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

o,  L 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

~~7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

15  r~ 

18 

0 

Inputs 


UR$  CALCULATIONS 


tlillS 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


HI C  HRS  ON: 


2,294 


8,760 


CLG  HRS  SAVED: 

2,480 

j  HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466; 

CONSTANTS 


Motor  HP 

0.33 

HOAUHC: 

0 

HP  Effic 

0.65 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

0 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

0% 

HOAOH: 

0 

%Area 

16% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

KW-TON 

o.oo 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0 

ECHC: 

NSUCHC: 


NSUCC: 


DDCCHC: 


DDCCC: 


OPT: 


CHWR: 


CNWR: 


OAR: 


0.000105 


0.000278 


0.000161 


0.000426 


CLG  HRS  ON: 

880 

3,360 

NSC: 

94300 

HTG  HRS  ON: 

1,408 

5,376 

DDCH: 

40600 

305 


17.5 


5.67 


G-2651 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  AJN/AMS 


BLDG:  8340 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

/  . 

System  Type: 

|20 

System  Name: 

(Infrared  Radiant  Heaters 

System  Number: 

|RAD-2 

fiBllifl I 

>.  i  r 

wv  - 

si%s 

kWh/yr  MBtu/vr 

MH/yr 

Schedule  ST/SP 

0.00; 

1,202.27. 

0.00 

Opt  ST/Sp! 

0.00 

92.41 ; 

o.oo; 

Duty  Cycle: 

0.00 

0.00 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

132.79; 

Sub  Total 

0.00 

1,294.68 

132.79 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time,  i 

and  Safety  Alarms 

L-  TOTAL 

0.00 

1,294.68 

132.79 

0.00 

I  UMCS 
FUNCTN 
NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION 


DO 

POINTS 


AO 

POINTS 


DI 

POINTS 


AI 

POINTS 


E-. 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

TOTAL: 


1 


0 


1 


COST 


$1,213.00 


$1,213.00 


G-2652 


BUILDING  8360 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8360 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

Building  UA: 

1 7,691 ,  ; 

CONDITIONED  SOFT:  39,428 

; 

System  Type:|8 

System  Name:  Air  cooled  DX  compressor 

System  Number:|ACCU-1 

S^i^^ICiiiGiNMRMWdi 

iC ; "  «  Of  C?'  X*  ~ 't; 

U| 

I 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

7:BRICK  AND  CMU 

BATTALION 

0700-1800  M-F;  SAT 

Weeks  of  Winter:  32; 

Weeks  of  Summer:'  20 


SYSTEM  OPERATING  SCHEDULE 


- •  .  •  • 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

24 

24 

— 

24 

24 

REQ  START: 

0 

8 

7 

8 

7 

8 

0 

REQ  STOP: 

0 

17 

X7 

17 

15 

17 

0 

INPUTS 

Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

7 

_____ 

KW-TON 

BLR  CAP  INPUT (BTUH^ 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

S+OURS  CALCULATlGh 

IS 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 


HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHO 

0.0000795 

NSUCHC 

6.000941 

NSUCC 

j  0.00249 

|  DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

!  36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Energy  calculation  summary 


jSystem  Type:  8 

ISystem  Name: 

[Air  cooled  DX  compressor  1 

System  Number: 

ACCU-1  i 

UMCS 
ItUNCTN 
fi-  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


1 


0 


1 


TOTAL: 


US 

^ - 3T7-S- 

kWb/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

122.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

5.89 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL  ."Iv 

5.89 

122.50 

0.00 

*  3.00 

COST 


$243.00 


$243.00 


G-2654 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  8360  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:; _ 17,691  CONDITIONED  SOFT:  39,428 


;5V  5 

System  Type:  10 

; 

System  Name:|Multizone  air  handling  unit 

System  Number:AHU-1 

| 

StpicaLbuilding  information 

"• :  ; . 7-  -  .-‘v;;;?:*-  ■  ■  ■  7 

f  r?t  ”  T 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE  •  % 


SUN: 

NION: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

_ 24 

24 

24 

24 

24 

24 

REQ  START: 

~'~~0 

8 

7 

8 

7 

8 

0 

REQ  STOP: 

~ 0 

17 

17 

17 

15 

17 

0 

INPUTS 

CONSTANTS 

•  • 

Motor  HP: 

2.00 

HOAUHC: 

16.2 

HP  Effic: 

0.78 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

2,460 

COAUC: 

0.00068 

CFM-CLG: 

2,460 

HOAOHC: 

33.3 

%OA: 

20% 

HOAOH: 

53.5 

%Area: 

4% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

HOURS  CALCULATIONS 

NSUCC: 

0.00249 

REQUIRED  PRESENT 

DDCCHC: 

0.000233 

HR/YR 

HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

900 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,440 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,346 

8,760 

OPT: 

305 

CLG  HRS  SAVED: 

2,460 

CHWR: 

17.5 

HTG  HRS  SAVED: 

3,936 

CNWR: 

0 

C/H  HRS  SAVED: 

6,414 

OAR: 

5.67 

G-2655 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  8360 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

f  !$;f 

jSystem  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

jSystem  Number: 

AHU-1  j 

MBtu/vr  MH/yr 

Schedule  ST/SPj 

0.00 

6,023.09 

50.54; 

!  OptST/SP; 

0.00 

466.73; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

25.90 

Sub  Total 

0.00 

6,489.82 

76.44 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

3.92 

DDC  Control 

0.00 

0.00 

21.30 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

5.00 

and  Safety  Alarms 

TOTAL 

0.00 

6,489.82 

101.66 

5.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


itUMCS - 

Ifunctn 

NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

i 

0 

0 

i 

$348.00 

29 

Direct  digital  control  -  MZ  AHU 

0 

7 

0 

8 

$3,378.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35 

Outside  air  damper  economizer 
control  -  MZ  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

PSSS 

TOTAL; 

8 

11 

$4,509.00 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


Motor  HP 

10.00 

HP  Effic 

0.86 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

. 0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

5,537,500 

BLR  CAP  OUTPUT  (BTUH) 

4,430,000 

HTGHRSON:  1,440  5,376 

H/C  HRS  ON:  2,346  8,760 


CLG  HRS  SAVED:  2,460 

HTG  HRS  SAVED:  3,936 

C/H  HRS  SAVED:  6,414 


CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

j  DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

:  17.5 

CNWR 

0 

j  OAR 

5.67 

G-2657 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 


16-Sep-95 

JM/AJN/AMS 


BLDG: 


8360  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


_ _ 


System  Type: 

1  1 

jSystem  Name: 

Small  hot  water  boiler 

iSystem  Number: 

BLR-1  1 

fgjiMtl 

§f$7  f ; 

kWhfyrs  :  UM  i 

MBtu/yr 

MH/yr 

Schedule  ST/SP] 

0.00 

27,377.68 

0.00 

_ 1 - 

Opt  ST/SP 

0.00 

2,121.49 

0.00 

Duty  Cycle 

0.00 

o.oo: 

0.00 

|  Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00; 

0.00 

Sub  Total 

0.00 

29,499.17! 

0.00 

Economizer 

0.00 

0.00; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

31.40 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL 


4.00 


0.00 


29,499.17 


31.40 


*  4.00 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


Fumcs 

FUNCTN 
7  NO.  1 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

1 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2 

0 

0 

0 

2 

Hot  water  reset  -  HW  Boiler 

0 

0 

0 

3 

COST 


$277.00 


$836.00 


4  Alarms  -  HW  Boiler  0  0  2  0  $330.00 


G-2658 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG: 


8360 

Building  UA:| 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

17,691  CONDITIONED  SQFT: 


39,428 


pis 

U  INFORMATION 

i  <■  ^  3^  ^  ^  V  s'  ^  ^  t  “  *  „ 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number:  HV-1 

TYPICAL  BUILI 

DING  INFORMATION 

Catagory  Number: 

jConstruction: 

|Use: 

Occupancy  HRS:  Occupancy  Days: 

13  METAL  PANEL  AND  CMU 

|VEH  MAINT  SHOP 

0700-1800  M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20: 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

PRES  START: 

PRES  STOP 


WED:  THUR: 


24 


24 


24 


REQ  START:  C 

8  7 

REQ  STOP:  C 

)  17  17 

INPUTS 

Motor  HP 

1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

4,270 

CFM-CLG 

0 

%OA 

100% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

24 


17 


24 


15 


IQURS  CALCULATIONS 


REQUIRED  iPRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

900  3,360; 

HTG  HRS  ON: 

1,440  5,376 

H/C  HRS  ON: 

2,346  8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

FRI:  SAT: 

0  0 

24  24 

8  0 

17  0 


CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC:^ 

94300 

DDCH:' 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR:' 

5.67 

G-2659 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8360 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATIONlSUMMARY 


System  Type: 


Il6 


System  Name: 


IHeating  and  Ventilating  Unit 


System  Number: 


1HV-1 


BttMl 

kW/yr 

kWh/yrlS^Sill; 

MBtu/yr 

MH/vr  ! 

Schedule  ST/SPi 

- 1 _ 

o.oo; 

4,761.50! 

0.00 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

83.41 

Sub  Total 

0.00 

5,130.46 

83.41 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

35.91 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

V-,  TOTAL  i 

0.00 

5,130.46 

119.33 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


;  UMCS 
FUNCTN 
I-  NO. 


UMCS  APPLICATION 


DO 

POINTS 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


- 


TOTAL: 


1 


0 

0 


AO 

POINTS 


DI 

POINTS 


AI 

POINTS 


0 


0 

0 


1 


3 

0 


COST 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2660 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8360  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Building  UA:  17,69V  CONDITIONED  SOFT:  39,428 


System  Type:jl6 

System  Name:jHeating  and  Ventilating  Unit 
System  Number:iHV-2 

Occupancy  HRS:  Occupancy  Days: 

0700-1800  M-F 


Catagory  Number:  jConstruction:  iUse: 

|  1 3  METAL  PANEL  AND  CMU  VEH  MA1NT  SHOP 


:r~;  *  '-"T  ^ 


Weeks  of  Winter: _ 32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

8 

_ 7 

8 

7 

8 

0 

REQ  STOP: 

0 

~~17 

17 

17 

15 

17 

6 

INPUTS 


Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

6,660 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

6 

HTGHRSON:  1,440  5,376 


H/C  HRS  ON:  2,346  8,760 


CLG  HRS  SAVED: 

2,460 

i 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2661 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

HIrgy  calculation  summary 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

[System  Number: 

HV-2  | 

kw/yr 


kWh/vr 


MBtu/yr 


MH/vr 


i 

Schedule  ST/SPj 

o.oo; 

6,023.09 

0.00 

i 

OptST/SP; 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00, 

j 

Demand  Limit 

0.00 

0.00 

0.00 

i _ 

Night  Setback 

0.00 

0.00 

83.41 

Sub  Total 

0.00 

6,489.82 

83.41 

1 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

35.91 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

1  TOTAL  | 

0.00 

6,489.82 

119.33 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

. ’ 

'  '■■■  ■  '  :  ■ 

FUNCTN 

UMCS  APPLICATION 

DO 

AO 

DI 

AI 

COST 

NO. 

POINTS 

POINTS 

POINTS 

POINTS 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

i 

$348.00 

30 

Direct  digital  control  • 

H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

it  « .  - .  *  ~  »  ««  « 

,,, .. 

.  . . .  ...x^rv 

. , . . 

TOTAL:  • 

0 

.  -  A;-  '  :  ^ 

$1,433.00 

G-2662 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8360 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

j  Building  UA: 

17,691  j  CONDITIONED  SOFT:  39,428 

in  i  ..  . 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-3  | 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

10700-1800 

M-F 

Weeks  of  Winter:;  32; 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 24 

24 

24 

24 

24 

REQ  START: 

0 

8 

7 

8 

7 

8 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS 

-  . X v  ;  •  :  • 

CONSTANTS  ' 

ft 

Motor  HP 

2.00 

HOAUHC: 

0 

HP  Effic 

0.78 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

6,490 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

100% 

HOAOH: 

0 

%Area 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0 

ECHC: 

0 

*W- . — . . . , , 

NSUCHC: 

0.000105 

HOURS  CALCULATIOf 

NSUCC: 

a  nnnoTR 

w.:..  ,-s:.  ■. 

u.uuuz/  o 

REQUIRED  PRESENT 

DDCCHC: 

0.000161 

jHR/YR  HR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON:| 

900: 

3,360 

NSC: 

94300 

HTG  HRS  ON: 

1,440 

5,376 

[  DDCH: 

40600 

H/C  HRS  ON: 

2,346 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,460 

CNWR: 

HTG  HRS  SAVED:; 

3,936; 

0 

I  OAR: 

5.67 

C/H  HRS  SAVED: 

6,414 

G-2663 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

\.  UMCS 
FUNCTN 

UMCS  APPLICATION 

DO 

AO 

DI 

AI 

COST 

NO. 

POINTS 

POINTS 

POINTS 

POINTS 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

i 

0 

0 

i 

$348.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

TOTAL: 

1-  / 

::\:2  : 

•'  0 

4 

$1,433.00 

G-2664 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8360 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:j 


CONDITIONED  SOFT: 


System  Type:j16 

System  Name:jHeating  and  Ventilating  Unit 
System  Number:iHV-4 


ICatagory  Number: 


Use:  Occupancy  HRS: 


Construction: 


1 3IMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


10700-1800 


Occupancy  Days: 

S-F 


Weeks  of  Winter:|  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24; 

24 

24 

REQ  START: 

0 

8 

7 

8 

7 

8 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS 


Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

5,870 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

5% 

C H l" L LE RC A~P  (TO NS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON:| 

900 

3,360, 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON:; 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED:! 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2665 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


'■UMCS 

FUNCTN 

NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 

1 

o- 

0 

i 

$348.00 

Optimum  start/stop  -  AHU;  Demand 

limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 

0 

1 

0 

0 

$272.00 

recirculation  control  -  AHU 

!  '•* xi  i 

lllll 

Mlpil 

TOTAL: 

1 

2 

0 

4  ' 

$1,433.00 

G-2666 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  8360 


Building  UA:| 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

17,691  I  CONDITIONED  SOFT7 


System  Type:j16 

System  Name:'Heating  and  Ventilating  Unit 
System  Number:lHV-5 


£1,2 

ICatagory  Number:  jConstruction:  Use: 

1  13IMETAL  PANELAND  CMU  VEH  MAINTSHOP 


Weeks  of  Winter: ; 
Weeks  of  Summer: 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


TUE:  WED:  THUR: 


INPUTS 


Motor  HP 

ZOO 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

5,360 

CFM-CLG 

0 

%OA 

100% 

%Area 

_  ----- 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

iREQUIRED 

HR/YR 


CLG  HRS  ON:; 
HTG  HRS  ON:; 
H  1C  HRS  ON: 


PRESENT 

HR/YR 

)  3,360 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED:! 

6,414 

Occupancy  HRS: 

Occupancy  Days: 

;0700-1800 

M-F 

FRI: 

SAT: 

0 

0 

24 

24 

8 

0 

17 

0 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

COAUC: 

HOAOHC: 

HOAOH: 

0 

0 

"  0 
0 

COAOHC: 

6 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2667 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


8360 

System  Type: 
System  Name: 
jSystem  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ISllRGY  CALC U LATION  SUMMARY 


jHeating  and  Ventilating  Unit 
lHV-5 


MBtu/vr 


MH/vr 


r~ 

Schedule  ST/S P  0.00 

- ! - — _ i _ 

6,023.09 

o.oo1 

Opt  ST/SPi  0.00 

466.73 

0.00 

! 

Duty  Cycle  0.00 

0.00 

0.00 

! 

Demand  Limit  0.00 

0.00 

0.00 

Night  Setback  0.00 

0.00 

83.41 

!  Sub  Total  o.oo 

6,489.82 

83.41 

Economizer  0.00 

0.00 

0.00 

Ventilation/Recirculation  0.00 

0.00 

0.00 

DDC  Control  0.00 

0.00 

35.91 

HW  OA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

f  TOTAL  i  ooo 

6,489.82 

119.33 

3.00 

1  -  7 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

•  . 

UMCS 

Ifunctn 

NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

i 

0 

0 

i 

$348.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

i 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

i 

0 

0 

$272.00 

pf  ;  •  -  .v'r.,;. 

TOTAL: 

l'  ? 

2 

'  -:'0 

4  I? 

$1,433.00 

G-2668 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION: FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8360 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


17,691 1 


System  Type:  16 


System  Name:  Heating  and  Ventilating  Unit 


System  Number:IHV-6 


CONDITIONED  SOFT: 


39,428 


r-  ~ * *  ■  - « iiiiipp 

Catagory  Number: 

Construction: 

jUse: 

jOccupancy  HRS: 

Occupancy  Days: 

1 3|METAL  PANEL  AND  CMU 

]VEH  MAINT  SHOP 

'0700-1800 

M-F 

Weeks  of  Winter: 

:  i 

32; 

Weeks  of  Summer: 

20; 

System  operating  schedule: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

8 

7 

8 

7 

8 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS  PO 

constants 

Motor  HP: 

3.00 

HOAUHC: 

0 

HP  Effic: 

0.79 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

9,540 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

6% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

sv  “!  yy  S’"  "S'  "  '  ' 

NSUCHC: 

0.000105 

NQURS  CALCULAl 

ions 

NSUCC: 

0.000278 

;  ‘ 

REQUIRED  PRESENT 

DDCCHC: 

0.000161 

HR/YR 

iHR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON 

900  3,360 

NSC: 

94300 

HTG  HRS  ON 

1,440  5,376 

DDCH: 

40600 

H/C  HRS  ON 

2,346  8,760 

i  . .  _ i 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED 

i 

2,460 

CNWR: 

0 

HTG  HRS  SAVED 

3,936 

i  OAR: 

5.67 

C/H  HRS  SAVED 

6,414 

G-2669 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  8360 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

|16 

System  Name: 

iHeating  and  Ventilating  Unit 

jSystem  Number: 

|HV-6 

IRpUNCTiorilgpif 

iSfc-'-  'WV/yT-Ti'^;  !'■■■- 

kWh/yr-  ^ 

MBtu/yr  MH/yr 

Schedule  ST/SP| 

0.00 

8,920.27' 

t'-'.  =•'  ,  •" - -.1 .  ,  -  ^  ^  . 

0.00 

Opt  ST/SP 

0.00 

691.23 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

100.10 

Sub  Total 

0.00 

9,611.50 

100.10 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircutation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

43.10 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL . : . . 

0.00 

9,611.50 

143.19  •  3.00 

!:  • ' 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


i  UMCS 
FUNCTN 
NO. 


UMCS  APPLICATION 


DO 

POINTS 


AO 

POINTS 


DI 

POINTS 


18  Scheduled  start/stop  control  -AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 


0 


0 


0 

0 


TOTAL: 


AI 

POINTS 


1 


3 

0 


COST 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2670 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8360  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:j  17,691  CONDITIONED  SOFT:  39,428 


System  Type:  20 

System  Name:llnfrared  Radiant  Heaters 


System  Number:  RAD-1 


/-32C5TfJ!SSMT  “ 


Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13  METAL  PANEL  AND  CMU 

jVEH  MAINTSHOP 

|0700-1800 

;m-f 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE:  WED:  THUR:  FRI: . SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0 

_ o 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  “ 

0 

8 

7 

8  .“ 

Zj_  I 

8 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

~  17 

0 

INPUTS 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

36% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

"IS- ‘ 

;:V: 

REQUIRED  PRESENT 

iHR/YR 

;HR/YR 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440; 

5,376 

H/C  HRS  ON: 

2,346 

_ L . . - 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2671 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  8360  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

^I^J^ENERGy.CALCULATION  SUMMARY 


System  Type: 

20  i 

_ l 

System  Name: 

Infrared  Radiant  Heaters  j 

System  Number: 

RAD-1  | 

MKSi  13  J  BiK 

Kit 

MWh tpmmm 

MBtu/vr  MH/vr 

Schedule  ST/SP 

0.00; 

1,779.55 

o.oo; 

OptST/SP 

0.00' 

137.90 

o.oo: 

Duty  Cycle 

0.00; 

p 

b 

o 

o.oo: 

Demand  Limit 

0.00 

0.00 

o.oo: 

Night  Setback 

o.ooj 

0.00 

600.57 

Sub  Total 

0.00 

1,917.45 

600.57 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

o.oo; 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 

: 

and  Safety  Alarms 

1 

imm  TOTAL 

000 

1,917.45 

;  600.571  * 

0.00 

IMUM 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


?UNCTN  UMCS  APPLICATION 

r-  -  i  . "  -  ■- 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  ■ 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


0 


1 


COST 


$1,213.00 


ipfip 


TOTAL; 


$1,213.00 


G-2672 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8360 


Building  UA:! 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

',691  !  CONDITIONED  SOFT: 


r  x  *x  x "  r  \  z :  !*  o  x  x  '• 

System  Type: 

20 

System  Name: 

Infrared  Radiant  Heaters 

System  Number: 

RAD-2 

1406-001 

16-Sep-95 

JM/AJN/AMS 


{Occupancy  HRS: 

IMSFf 

Occupancy  Days: 

1 3IMETAL  PANEL  AND  CMU  IVEH  MAINT  SHOP 

{0700-1800 

|M-F 

|  Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  i 

24 

24 

REQ  START: 

i  0 

8 

7 

8 

7  r 

8 

0 

REQ  STOP: 

0 

17 

17 

17 

is  ; 

17 

0 

INEUIS 

Motor  HP 

0.33 

HP  Effic 

0.65 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

24% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CONSTANTS 


PRESENT 

HR/YR 


CLG  HRS  ON 
HTG  HRS  ON 
H/C  HRS  ON 

CLG  HRS  SAVED 
HTG  HRS  SAVED 
C/H  HRS  SAVED 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2673 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8360 

rwmmmm 


.Y ' 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

SY  CALCULATION  SUMMARY  J 


System  Type: 

20 

System  Name: 

llnfrared  Radiant  Heaters 

System  Number: 

RAD-2 

KW/yr 


mm 


MBtu/yr 


MH/vr 


Schedule  ST/SP 


Opt  ST/SP 

0.00 

92.41 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00, 

Night  Setback 

0.00 

0.00 

400.38 

Sub  Total 

0.00 

1,284.98 

400.38 

Economizer 

0.00 

0.00 

0.00 

Ve  nti  latio  n/Reci  rc  u  1  ati  o  n 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

it ;  TOTAL  1 

0.00 

1,284.98 

400.38 

o.oo 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  POINTS  POINTS  POINTS  POINTS 

COST 

20  Scheduled  start/stop  control  - 

1  0 

i 

2 

$1,213.00 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


TOTAL: 


$1,213.00 


G-2674 


BUILDING  8370 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8370 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


11,686 


CONDITIONED  SOFT: 


System  Type:|l5 


System  Name:iSmall  Single  Zone  air  handling  unit 


System  Number:|AHU-1 


26,876 


.",ui  X  5  . 


P^p^SfltiSfillPSRMATiON  3  '  d: 

”  * 

SPSS 

jCatagory  Number:  Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

0700-1800  M-F;  SAT 

Weeks  of  Winter:; 


Weeks  of  Summer: 


32 

"20 


wmmwmK 

nWPl 

iCHEDU 

SUN: 

MON: 

TUE: 

WED: 

PRES  START: 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

REQ  STOP:  ' 

0 

17 

17 

17 

INPUTS 

Motor  HP: 

. 

-  !  3  ^  - 

1.50 

HP  Effic 


Load  Factor: 


CFM-HTG 


CFM-CLG 


%OA 


%Area 


CHILLER  CAP  (TONS) 


KW-TON 


BLR  CAP  INPUT  (BTUH) 


BLR  CAP  OUTPUT  (BTUH) 


0.74 

0.80 


2,180 


2,180 


10% 


14% 

o 


0.00 


. — .... .  .....  . .  ........  .  .v.. 

CALCULATIONS 


HR/YR  iHR/YR 

CLG  HRS  ON 

840  3,360 

_ __j _ : 

HTG  HRS  ON 

1,344;  5,376, 

H/C  HRS  ON 

2,190  8,760 

CLG  HRS  SAVED 

2,520 

HTG  HRS  SAVED 

4,032: 

C/H  HRS  SAVED 

6,570 

FRI: 


24 


24 


15 


17 


SAT: 


24 


Constants 


HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

|  17.5 

CNWR 

i  . . . 

0 

OAR 

5.67 

G-2675 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8370 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

iAHU-1 

kWh/yr 


MBtu/vr 


MH/vr 


Schedule  ST/SP 


8,316.02 


1  Opt  st/sp; 

o.oo; 

368.97 

0.00 

Duty  Cycle 

0.00: 

0.00 

0.00 

Demand  Limit 

2.47; 

0.00 

0.00 

Night  Setback 

0.00 

13,477.57 

59.88 

Sub  Total 

2.47; 

22,162.55 

83.08 

|  Economizer 

0.00 

379.55 

0.00 

!  Ventilation/Recirculation 

0.00 

17.09 

1.08 

DDC  Control 

0.00 

1,112.39 

49.24 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

1  TOTAL 

2.47; 

23,671.57! 

133.40 

3.00 

L  TYPICAL  SYSTEM 

UMCS 

FUNCTN  UMCS  APPLICATION 

NO. 

pb; _ L _ •••'• . . '  ■  ...  .  •  '  . 

POINT  AND  COST  SUMMARY 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

'  COST 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL: 


$2,116.00 


G-2676 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8370 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


11,686 


CONDITIONED  SOFT:; 


26,876 


n 

W} 

Mb' :  %  i  1  £  -  £  |  K 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit  I 

System  Number: 

X 

c 

3**pqgj|SBg 


UIUWII 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7 

BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

iYlfij^bPEF^N^CTEDULE^ 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  [ 

0 

0  ; 

_J0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

jm  r 

24 

24 

24 

24 

REQ  START:  L 

0 

9'  i _ 

7 

9 

7 

9 

0 

REQ  STOP:  r 

0 

17 

~~17  ~ 

17 

15 

17 

0 

INPUTS 

Motor  HP 

. 1.00 

HP  Effic: 

0.69 

Load  Factor 

0.80 

CFM-HTG 

1 ,750 

CFM-CLG 

1,750 

%OA 

28% 

%Area 

13% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

4QURS  CALCULATIONS 


REQUIRED 


HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 


840 


HTG  HRS  ON: 


1,344 


3,360 

5,376 


H/C  HRS  ON: 


2,190 


8,760 


CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

. 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2677 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  8370 


rnm^wum 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


!;  ,  .‘1L. 


System  Type: 

|15 

System  Name: 

Small  Single  Zone  air  handling  unit  ■ 

System  Number: 

|AHU-2 

kWfyfSI 

mmi  :  flflH&C 

Schedule  ST/SP] 

o.oo] 

6,493.51 

52.15 

Opt  ST/SP! 

0.00, 

263.04' 

0.00; 

Duty  Cycle1 

0.00| 

0.00 

o.oo; 

Demand  Limit 

1.76 

0.00 

0.00 

Night  Setback 

0.00 

10,819.15; 

55.60 

Sub  Total 

1.76 

17,575.70 

107.75 

Economizer 

0.00 

304.68 

0.00 

Ventilation/Recirculation 

0.00 

38.41 

2.42 

DDC  Control 

|"  ■-  - - - - — - - - —  ■  . . . 

0.00 

892.97 

45.73 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

for-.'-  TOTAL i 

1.76;  v 

18,811.76;] 

155.90  ,  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

ft  UMCS 


iFUNCTN 

I'  Na  :* 

£i£ _ :■■ 


UMCS  APPLICATION 


DO 

POINTS 


POINTS 


DI 

POINTS 


AI 

POINTS 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

I '  «  ■;;  V  :v;"  ■  -  ;•  •••  -  v  • ••  -y- : : <: <•  .  ;;  -  <*  y - 

’  TOTAL* 


1 


0 

0 


0 


2 

1 


0 

0 


1 


3 

0 


& »":■  %  \ «:  i  ....vis,  s  ,.j.. 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2678 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8370  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:|  11,686  CONDITIONED  SOFT:  26,876 


System  Type:|8 


System  Name:  Air  cooled  DX  compressor 
System  Number:  CH-1 


<  •  - ; "  — ■  .  ■ . •"  ■  - .  >  •  -  ■;  « 

M  :  *  ■ 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

7  BRICK  AND  CMU 

IBATTALION 

0700-1800  ]M-F;  SAT 

Weeks  of  Winter:! 

32: 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

PRES  START:  ;  0:  '  0  0 

PRES  STOP:  _ 24  24  24 

REQ  START:  . _ 0  _ 9  7 

REQ  STOP:  0  17  17 


WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0 

24 

24 

24 

24 

9 

7 

9 

0 

17 

15 

17 

0 

Inputs 

Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

5 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

SOURS  CALCULAT 

IONS 

i 

REQUIRED 

PRESENT  | 

j 

HR/YR 

HR/YR 

CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376; 

H/C  HRS  ON: 

2,190 

8,760 

!  CLG  HRS  SAVED: 

2,520 

|  HTG  HRS  SAVED:! 

4,032 

C/H  HRS  SAVED: 

6,570! 

CONSTANTS 

HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

|  DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2679 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  8370 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

is 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

jCH-1 

Schedule  ST/SPj 
Opt  ST/SPj 
Duty  Cycle 
Demand  Limit; 
Night  Setback; 

Sub  Total _ !_ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

'  TOTAL  ' '  :f 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

i  UMCS 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  POINTS  POINTS  POINTS  POINTS 


COST 


$243.00 


TOTAL: 


$243.00 


G-2680 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

5 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CONSTANTS 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

6.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

|  OAR: 

5.67 

G-2681 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  8370 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

r.  "■ssr  .sr?  rrr  •7" 

Vr7'-\Jt  ENERGY  CALCULATION  SUMMARY 

System  Type:  |8 

System  Name: 

Air  cooled  DX  compressor 

jSystem  Number: 

ICH-2 

.  i  . .  i 

1406-001 


16-Sep-95 

JM/AJN/AMS 


piiFUNCTIp^Sligsf  kW/yr  V 

kWh/yr 

MBtu/yi 

MH/yr 

Schedule  ST/S P 

0.00 

•  00j 

o.oo; 

Opt  ST/SP 

0.00 

0.00 

o.oo: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

I77  TOTAL  ■ 

4.21 

87.50! 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  : . .  ■V.r;\'- 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

1  NO.  POINTS  POINTS  POINTS  POINTS 


17  Scheduled  start/stop  control  -  DX  1  0  1  0 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


TOTAL:  1 


COST 


$243.00 


$243.00 


G-2682 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


INPUTS 


Motor  HP 

3.00 

HP  Effic 

0.79 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

— 

%Area 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

400,000 

BLR  CAP  OUTPUT  (BTUH) 

400,000 

HR/YR  HR/YR 


j  CLG  HRS  ON: 

840 

3,360; 

HTGHRSON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760; 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

o 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

i  i 

94300 

DDCH: 

40600 

OPT:: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2683 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8370 

l  . 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

5 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

CV-1 

Schedule  ST/SP 

o.oo; 

9,137.84 

0.00 

Opt  ST/SP; 

0.00' 

691.23 

0.00 

Duty  Cycle 

0.00 

0.00, 

0.00 

Demand  Limit 

o.oo: 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

9,829.071 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

2.27 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

1 

and  Safety  Alarms 

Ik-'  kv  TOTAL  1 

0.00 

9,829.07) 

2.27i 

‘  3.00 

UMCS 

jFUNCTN 

i  ’•  noli# 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  i 


DO  AO  DI 

POINTS  POINTS  POINTS 


AI 

POINTS 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


I  total 


COST 


$386.00 


$1,109.00 


$1,495.00 


G-2684 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 


BLDG:  8370 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

Building  UA:! 

11,686 

CONDITIONED  SOFT:  26,876 

KHMBflfflliiaa  S 

S  V*ibk«  %'»  '  , 

System  Type:'l 6 

System  Name:  Heating  and  Ventilating  Unit 

| 

System  Number:  HV-1 

rYPICALBUILblNG  INFORMATION 

' 1  f  SJ|  \  :  : 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

7jBRICK  AND  CMU 

(BATTALION 

0700-1800  M-F;  SAT 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 

20 


SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0; 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

_ 7 

ZZjl  I 

7 

9  ; 

0 

REQ  STOP:  1 

0 

17 

17 

17 

15 

17  , 

0 

INPUTS 

“““  Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

2,900 

CFM-CLG: 

0 

%OA: 

10% 

%Area: 

15% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

^OUf^CAECULATIONS 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

840 

3,360 

i  HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS  "" 

J  .i,  . 

HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

6.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2685 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8370 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

16  | 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-1 

pilgiFON 

CTIQMlfc&j 

mmmmeM  • 

kWh/yr 

§MBtu/yr 

v  -  ■  ‘-I 

MH/vr 

Schedule  ST/SP 

0.00 

3,477.31  j 

30.52 

Opt  ST/SP 

0.00 

263.04 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

64.16 

Sub  Total 

0.00 

3,740.35 

94.67 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

2.31 

DDC  Control 

0.00 

0.00 

52.76 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

1  TOTAL 

0.00 

3,740.35 

149/75 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  ; 
.FUNCTN 
h  NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

P  /  §  ;  g 

TOTAL: 

.-VI  ;•  ; 

j  2 

0 

>  4 

$1,433.00 

G-2686 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8370 


Building  UA:i 


System  Type:ll6 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

11,686  CONDITIONED  SOFfiT 


System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-2 

|Catagory  Number:  Construction: 


13  METAL  PANELAND  CMU  VEH  MAINT  SHOP 


jOccupancy  HRS: 

'0700-1800 


Occupancy  Days: 

1m-f 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS 

Motor  HP 

1.00 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

2,000 

CFM-CLG 

0 

%OA 

100% 

%Area 

13% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CONSTANTS 


LATIONS 


REQUIRED 

IHR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

!  CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED:; 

4,032 

C/H  HRS  SAVED: 

6,570 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

|  40600 

OPT 

305 

CHWR 

!  17.5 

CNWR 

0 

OAR 

5.67 

G-2687 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8370 

I'  '  Vt’S: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

1  ENERGY  CALCULATION  SUMMARY 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-2 

It- ' 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP| 

0.00 

3,477.31 1 

0.00 

Opt  ST/SP 

0.00 

263.04 

0.00 

I  Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

o.oo; 

143.26 

Sub  Total 

0.00 

3,740.35 

143.26 

|  Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

61.68 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

|vv-  :  TOTAL 

0.00: 

3,740.35; 

204.94 

*  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

UNCTN 

M>rv;' 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

::  >v:  TOTAL: 


1 


0 

0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2688 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


INPUTS 

„  '  ;  .  -  ... 

Motor  HP 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

6,240 

CFM-CLG 

0 

%OA 

100% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON 

840,  3,360 

HTG  HRS  ON 

1,344  5,376 

H/C  HRS  ON 

2,190  8,760 

CLG  HRS  SAVED 

2,520 

HTG  HRS  SAVED 

4,032 

C/H  HRS  SAVED 

6,570 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

o 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000199 

DDCCC 

0.0000526 

NSC 

0 

DDCH 

64800 

OPT 

305 

CHWR 

17.5 

CNWR 

1  o 

OAR 

5.67 

G-2689 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG: 

ipp 


8370 


. . .  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


jSystem  Type: 

jl6  “  j 

System  Name: 

Heating  and  Ventilating  Unit 

jSystem  Number: 

MAU-1  1 

- 1 - — - - - ___ _ i 

FUNCTION 


Schedule  ST/SP 

j  0.00! 

6,169.99 

o.oo; 

mi  if  y  i 

Opt  ST/SP  0.00 

466.73 

0.00 

Duty  Cycle  0.00 

0.00; 

0.00 

Demand  Limit  0  00 

0.00 

0.00 

Night  Setback  0.00 

0.00 

0.00 

Sub  Total 

0.00' 

6,636.72 

0.00 

Economizer  0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control  0.00 

0.00 

37.86 

HW  OA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

i  TOTAL 

0.00 

6,636.72 

37.86 

,  3.00 

UMCS  I 
FUNCTN 

_  ;Nb.  /; 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

COST  " 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

i 

$348.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

i 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

i 

0 

0 

$272.00 

TOTAL: 

i  . 

::2  :  ; 

0 

'  4 

$1,433.00 

G-2690 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


INPUTS 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

40% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

IHR/YR  HR/YR 


CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376' 

_ : _ i 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032, 

!  C/H  HRS  SAVED: 

6,570; 

CONSTANTS 

' :  A 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

j  DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2691 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  8370 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


|lnfrared  Radiant  Heaters 
IRAD-1 


ip 


kWh/vr 


MBtu/yr 


Schedule  ST/S P 

o.oo; 

1,822.95 

O.OO! 

Opt  ST/S P 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

440.80 

Sub  Total 

0.00 

1,960.85 

440.80 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

1  ’  TOTAL 

0.00 

1,960.85 

440.80 

%  0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


r  umcs 

FUNCTN 
I  NO. 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


COST 


$1,213.00 


TOTAL: 


$1,213.00 


G-2692 


BUILDING  8380 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8380  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Building  UA: 

15,834  |  CONDITIONED  SOFT:  73,400 

_ _ ,  v , . WI..; . . 

WjM  ]Sf  k  i 

:  ■■  . .  :  .  j  ‘  /  _ 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

irYPid^lulDir^lN 

7  BRICK  AND  CMU 


BATTALION 


10700-1800 


!M-F;  SAT 


Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

20 

iSYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

_ T7 

15 

17 

0 

INPUTS 

CONSTANTS 

Motor  HP: 

1.50 

HOAUHC 

16.2 

HP  Effic: 

0.74 

HOAUH 

26.1 

Load  Factor: 

0.80 

COAUHC 

0.000257 

CFM-HTG: 

2,100 

COAUC 

0.00068 

CFM-CLG: 

2,100 

HOAOHC 

33.3 

%OA: 

10% 

HOAOH 

53.5 

%Area: 

2% 

COAOHC 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC 

0.00305 

KW-TON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

HOURS  CALCULATIONS 

NSUCC 

0.00249 

REQUIRED  PRESENT 

DDCCHC 

0.000233 

iHR/YR  HR/YR 

DDCCC 

0.000616 

CLG  HRS  ON 

840 

3,360 

NSC 

36600 

HTG  HRS  ON 

1,344 

5,376; 

DDCH 

30100 

H/C  HRS  ON 

2,190 

8,760 

OPT 

305 

CHWR 

|  17.5 

CLG  HRS  SAVED 

2,520 

CNWR 

0 

HTG  HRS  SAVED 

4,032 

OAR 

5.67 

C/H  HRS  SAVED 

6,570 

G-2693 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380 

f fV / \  '  ‘r  ' 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  PALCULATION  SUMMARY 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit  ; 

System  Number: 

AHU-1 

nil 


kWh/yr 


MBtu/yr 


MH/vr 


Schedule  ST/S  Pi 


8,302.51 


Opt  ST/S P 

0.00 

368.97 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

12,982.98 

11.59 

Sub  Total 

2.47 

21,654.45 

33.94 

Economizer 

0.00 

365.62 

0.00 

Ventilation/Recirculation 

0.00 

16.46 

1.04 

DDC  Control 

0.00 

1,071.57 

9.53 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

2,47 

23,108.10 

44.51 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

NO. 


;  :  UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


K-:;:- '.;;v 


TOTAL: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2694 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


INPUTS 

7  j7  7 

Motor  HP 

2.00 

HPEffic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

1,520 

CFM-CLG 

1,520 

%OA 

5% 

%Area 

1% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HTG  HRS  ON: _ 1,344 _ 5,376 

H/CHRSON:  2,190  8760 


CLG  HRS  SAVED: 

2,520 

i 

HTG  HRS  SAVED: 

4,032 

; 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305" 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

1 

36600 

DDCH:| 

30100 

OPT: 

305 

CHWR: 

17.5 

!  CNWR: 

0 

|  OAR: 

5.67 

G-2695 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

-  S  ‘  '  <  ^  '  "  '  -  '  •♦  ;  *::*  . .v  •  ,<  ...... 

ENERGY  CALCULATION  SUMMARY 

~jl5  ~  | 

[Small  Single  Zone  air  handling  unit  j 

iAHU-2  —  I 


I1HI1 


kWh/yr 


MBtu/yr 


MH/yr 


Schedule  ST/SP 

o.oo; 

10,182.11 

8.09 

Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

9,397.20 

5.80 

Sub  Total 

3.12 

20,046.04 

13.88: 

Economizer 

0.00 

264.64 

0.00 

Ventilation/Recirculation 

0.00 

5.96 

0.38 

DDC  Control 

0.00 

775.61 

4.77 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

t:  ]  TOTAL  . j 

3.12 

21,092.25 

19.03 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


r  UMCS 
eFUNCTN 

lr  .:NO.  ■  ■■ ! 


UMCS  APPLICATION 

Scheduled  start/stop  control  -AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


'  j 

"  .  ,  '  ■  ^  : 

Vrvr'-:  ;  v:,  :: . . 

1  i: *4 >0 <  /  •  • '  ■ 


POINTS  POINTS  POINTS  POINTS 


TOTAL: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2696 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


15,834 


CONDITIONED  SOFT: 


System  Type: 


15 


System  Name:!Small  Single  Zone  air  handling  unit 


System  Number:!AHU-3 


73,400 


Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

^Occupancy  Days: 

7;BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEMOPERATING  SCHEDULE 

~ ' v **  ■ t  ~  . .  :  r  • «  • 

. . 

SUN:  MON:  TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0  !  0 

0  ___ 

0 

0 

0 

0 

PRES  STOP:  24  24 

24 

24 

24 

24 

24 

REQ  START:  0  9 

7 

9 

7 

9 

0 

REQ  STOP:  0  17 

~~T7 

17 

15 

17 

0 

INPUTS 

CONSTANTS 

■■  * 

Motor  HP: 

1.50 

HOAUHC: 

16.2 

HP  Effic: 

0.74 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

2,100 

COAUC: 

0.00068 

CFM-CLG: 

2,100 

HOAOHC: 

33.3 

%OA: 

10% 

HOAOH: 

53.5 

%Area: 

2% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

CALCULATIONS 


REQUIRED 
HR/YR 


PRESENT 
HR/YR 


CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

!  C/H  HRS  SAVED: 

6,570 

ECHO: 


0.0000795 


NSUCHC: 


0.000941 


NSUCC: 


0.00249 


DDCCHC: 


0.000233 


DDCCC: 


0.000616 


CLG  HRS  ON:; 

840 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,344; 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,190 

8,760 

OPT: 

305 

CHWR: 


17.5 


CNWR: 


OAR: 


5.67 


G-2697 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGYCALCULATIpNSUMMARY 


System  Type: 

15  ! 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3  | 

Schedule  ST/SP 

0.00 

Mh/yr 

8,302.51 

MBtu/yr 

22.35 

MH/yr 

Opt  st/spT~ 

0.00 

368.97 

0.00 

Duty  Cycle 

o.oo: 

0.00 

0.00f 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

12,982.98 

11.59 

Sub  Total 

2.47 

21,654.45 

33.94 

Economizer 

0.00 

365.62 

0.00 

Ventilation/Recirculation 

0.00 

16.46 

1.04 

DDC  Control 

0.00 

1,071.57 

9.53 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL  |  ; 

2.47 

23,108,10 

44.51 

. .  „  '  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

pFUNCTN'- 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


•  V  -  vi,  ■  V 


TOTAL: 


$2,116.00 


G-2698 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8380 


(Category  Number:  Construction: 

|  7  BRICK  AND  CMU 

| _ Weeks  of  Winter: _ 

Weeks  of  Summer:: 


ION"  | g || 1  ' 

Use:  Occu 

[BATTALION  |0700- 


1406-001 

16-Sep-95 

JM/AJN/AMS 


8380  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Building  UA:|  15,834;  j~  CONDITIONED  SOFT: 

System  Type:jl5  ~  ] 

System  Name:|Small  Single  Zone  air  handling  unit  ! 

System  Number:AHU-4 


Occupancy  HRS:  Occupancy  Days: 

|0700-1800  M-F;  SAT 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS 

.........  ..  .  . 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

2,245 

CFM-CLG: 

2,245 

%OA: 

10% 

%Area: 

2% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HR/YR  IHR/YR 


CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1 ,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032; 

C/H  HRS  SAVED:; 

6,570; 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2699 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 


PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380  _  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

System  Type:  |15  ~~ 

System  Name:  jsmall  Single  Zone  air  handling  unit  ~ *  j 

System  Number:  AHU-4 


Schedule  ST/SP; 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 

_ and  Safety  Alarms 

TOTAL  T 


mil: 


kWh/yr: 


MBtu/vr 


8,326.99 


13,879.42 

22,575.38 

390.87 

17.60 


1,145.56 


MH/yr 


24,129.40 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


f  UMCS  :  I 
FUNCTN  {  :  '  UMCS  APPLICATION 

|f; N( :  :  V  \  ' 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

y;:  V 

:  TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 


$399.00 


$2,116.00 


G-2700 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380 
_ Building  UA:j 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 
15,834  |  CONDITIONED  SOFT:  73,400 


:  •  •  '  '  .  ■  ..  ■  '  .....  ,,  .  .  .  ‘  ■  ^ 


System  Type: 

lO 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number:! 

AHU-5 

■*  *  .  r  Y* ■  i  " "Y \ i* x7?x : x:xx  ^ 

;; 'V " r J ' '  K  "  ^ 

, . . 

Catagory  Number:  IConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7;BRICK  AND  CMU 

IBATTALION 

[0700-1800 

;M-F;  SAT 

Weeks  of  Winter: _ 32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

_ 7 

9 

0 

REQ  STOP:  I 

0 

17 

17 

17 

15 

17 

0 

INPUTS'"T:^".W 

CONSTANTS 

Motor  HP: 

1.50 

HOAUHC: 

16.2 

HP  Effic: 

0.74 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

2,305 

COAUC: 

0.00068 

CFM-CLG: 

2,305 

HOAOHC: 

33.3 

%OA: 

5% 

HOAOH: 

53.5 

%Area: 

2% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

Pours  calculai 

IONS 

S  •  . 

NSUCC: 

0.00249 

. i-'  — 'v - - — . * 

DDCCHC: 

0.000233 

REQUIRED  PRESENT 

j 

HR/YR  JHR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON 

840 

3,360 

NSC: 

36600 

HTG  HRS  ON 

1,344 

5,376 

DDCH: 

30100 

H/C  HRS  ON 

2,190 

8,760 

OPT: 

305 

!  CHWR: 

17.5 

CLG  HRS  SAVED 

2,520 

CNWR: 

o 

HTG  HRS  SAVED 

4,032 

OAR: 

5.67 

C/H  HRS  SAVED 

6,570 

G-2701 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  8380 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

I15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-5 

kW/yr  kWh/yr  MBtu/yr 

MH/yr 

Schedule  ST/S P 

o.ool 

8,142.52 

12.27; 

Opt  ST/S P 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00! 

0.00 

0.00 

Demand  Limit 

2.47: 

0.00 

0.00 

Night  Setback 

0.00 

14,250.36 

11.59 

Sub  Total 

2.47 

22,761.85 

23.86 

Economizer 

0.00 

401.31 

0.00 

Ventilation/Recirculation 

0.00 

9.03 

0.57 

DDC  Control 

0.00 

1,176.17 

9.53 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

r.  TOTAL  j 

2,47 

24,348.37 

33.96  ,  3.00 

fj  ---  O: 

lx-  -  • 

IiUmcs 
FUNCTN 
I'  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION 


DO  AO  DI 

POINTS  POINTS  POINTS  POINTS 


COST 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


t  ?.  ;•  ^  -  *  t-  f  :<?-■ 


§Q  ;,:;2 


P::;  ■■■■  : 


TOTAL: 


1 


2 

1 


;I;  3 


0 


0 

0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


$2,116.00 


G-2702 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8380 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Building  UA: 

15,834 

CONDITIONED  SQFT:  73,400 

pMUffliSooip 

frjjgagggj  . 1  ’ 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number:AHU-6 

^TYPICAL  BUILDS 

iG  INFORMAT) 

■  v  ?r. ,, 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

10700-1800 

M-F;  SAT 

Weeks  of  Winter:|  32 

Weeks  of  Summer:  20; 


SYSTEM  OPERATING  SCHEDULE 

-  !■  '  """ 

&* >o* WVv-.  > ' 

SUN: 

MON:  TUE: 

WED: 

PRES  START: 

0  ! 

0 

0  L 

0 

PRES  STOP: 

24 

24 

24 

24 

REQ  START:  “ 

0 

9 

7 

9 

REQ  STOP:  “ 

o  ; 

17  . 

17 

17 

INPUTS 


Motor  HP 

15.00 

HP  Effic 

0.87 

Load  Factor 

0.80 

CFM-HTG 

15,650 

CFM-CLG 

0 

%OA 

10% 

%Area 

6% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

Shours  calculations 


REQUIRED  PRESENT 

Ihr/yr  Ihr/yr 


CLG  HRS  ON 

840  3,360 

HTG  HRS  ON 

1,344  5,376; 

H/C  HRS  ON 

!  2,190  8,760 

CLG  HRS  SAVED 

!  2,520 

HTG  HRS  SAVED 

4,032 

C/H  HRS  SAVED 

6,570 

THUR: 

0 

24 

T 

15 


FRI: 

0 

ZM 

9 

17 


0 

M 

JD 

0 


CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  ^  8380^ 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Mi  ENERGY  CALCULATION  SUMMARY 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-6 

E  ?n  ;FUNCT10N  .  ■. 

.■  *  ...I:.:  mM  k ... 

mm  mm 

MBtu/yr  MH/vr 

Schedule  ST/SPl 

0.00 

67,836.96 

166.57 

Opt  ST/SP; 

0.00 

3,149.20 

0.00 

Duty  Cycle; 

0.00 

0.00 

o.oo; 

Demand  Limit 

21.06 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

34.77, 

Sub  Total 

21.06 

70,986.16 

201.34 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

7.73 

DDC  Control 

0.00 

0.00 

28.60 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

21.06 

70,986.16 

237.67  ,  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


I  UMCS 
FUNCTN 
t:  no. 


UMCS  APPLICATION 


DO 

POINTS 


AO 

POINTS 


DI 

POINTS 


AI 

POINTS 


1 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0 

control  -  AHU 

Hi-’M  TOTAL:  1 


0 

0 


2 

1 


0 


0 

0 


1 


3 

0 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2704 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8380 


Building  UA:1 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

T^834]  CONDITIONED  SOFT: 


System  Type:[l5 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:AHU-7 


CONDITIONED  SQFT: 


mm 

Catagory  Number:  Construction: 

7  BRICK  AND  CMU 


[Use:  [Occupancy  HRS:  Occupancy  Days: 

BATTALION  10700-1800  iM-F;  SAT 


|  Weeks  of  Winter:; 

32 1 

!  Weeks  of  Summer: 

20; 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24: 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS 


Motor  HP 

10.00 

HP  Effic 

0.86 

Load  Factor 

0.80 

CFM-HTG 

13,980 

CFM-CLG 

0 

%OA 

5% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CLG  HRS  ON:  840  3,360 

HTG  HRS  ON:  1,344;  5,376; 

H/C  HRS  ON:; _ 2,190; _ 8,760 


CLG  HRS  SAVED:  2,520 

HTG  HRS  SAVED:  4,032; 

C/H  HRS  SAVED:  6,570 


CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

|  NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

\  OAR: 

5.67 

G-2705 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  8380 

. , 


„  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


iSystem  Type: 

|15 

System  Name: 

(Small  Single  Zone  air  handling  unit  ! 

System  Number: 

IAHU-7 

Schedule  SUSP 

0.00 

^5  ~  rnoiu/ 

45,699.02 

74.40 

nnn/yr 

Opt  ST/SP 

0.00 

2,121.49 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

14.19 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

28.98 

Sub  Total 

14.19 

47,820.51 

103.37 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

3.45 

DDC  Control 

0.00 

0.00 

23.83 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL 

14.19 

47,820.51:  ~ 

130.66 

*  3.00 

|  UMCS  ■ 
FUNCTN 
W  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  ni  a 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


■  :  .  ‘  - 


TOTAL: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2706 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Building  UA:{  15,834;  ;  CONDITIONED  SQFTV 

|  System  Type:{8 

|  System  Name:  Air  cooled  DX  compressor 

|  System  Number:{CH-1  j 


Catagory  Number:  {Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7IBRICK  AND  CMU 

BATTALION 

'0700-1800 

M-F;  SAT 

Weeks  of  Winter: 

Weeks  of  Summer: 

PSTEM  OPERATING  SCHEDt 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

_ 0 

_ 17 

17 

17 

15 

17 

0 

INPUTS 

CONSTANTS 

Motor  HP: 

0.00 

HOAUHC: 

16.2 

HP  Effic: 

0.64 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

_  5375 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

5 

COAOC: 

0.00305 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

REQUIRED 

jHR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON 

840  3,360 

HTG  HRS  ON 

1,344  5,376 

H/C  HRS  ON 

2,190  8,760 

CLG  HRS  SAVED 

2,520 

HTG  HRS  SAVED 

4,032 

C/H  HRS  SAVED 

6,570 

ECHC: 

NSUCHC: 

NSUCC: 

DDCCHC:! 

DDCCC: 

NSC: 

DDCH: 

OPT: 

CHWR: 

CNWR: 

OAR: 


0.0000795 
0.000941 
0.00249 
0.000233 
"  0.000616 
36600 
30100 
305 
17.5 
0 

5.67 


G-2707 


BLDG:  8380  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

jiftlBligs  ENERGY  CALCULATION  SUMMARY 


iSystem  Type: 

18 

i  : 

System  Name: 

[Air  cooled  DX  compressor 

jSystem  Number: 

jcH-1 

IfiUNCi 


kWh/yr 


MBtu/vr 


UMCS 

FUNCTN 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  / 


Schedule  ST/SP? 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL  j 

4.21 

87.50 

0.00 

3.00 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


TOTAL: 


$243.00 


G-2708 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8380  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA::  15,834j  i  CONDITIONED  SQFT: 

73,400 

gfTE 

ML) 

1 

System  Type:  8 

System  Name:  Air  cooled  DX  compressor 

System  Number:  CH-2 

'7r' 

IpSwc 

H 

1 

BuILDING-iNFORMATION 

Catagory  Number:  Construction:  Use:  Occupancy  HRS:  Occupancy  Days: 

7  BRICK  AND  CMU  [BATTALION  :0700-1 800  |M-F;  SAT 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

_ _ _o 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

_ 0 

17 

17 

17 

15 

17 

0 

INPUTS  ^ 

Motor  HP: 

0.00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

3 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

'  -----  »•  i-'-  « 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

i 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 

* 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

IIBIM 

System  Type: 

|8  i 

System  Name: 

[Air  cooled  DX  compressor 

System  Number: 

|CH-2 

S'iSiS 

W/yr  ^  | 

'  kWh/yrJ;Mtil^KMBtulyr 

MH/vr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00j 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

52.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

2.52 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

2,52 

52.50 

0  00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

NO. 

UMCS  APPLICATION 

DO 

POINTS 

’  AO 
POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

17 

Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 

1 

0 

1 

0 

$243.00 

rr,, 

limiting  -  DX  Compressor 

'  ■  >.  •  •  ■ 

TOTAL: 

o 

V:-W 

0 

$243.00 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


CONDITIONED  SQFT: 


System  Type:j8 

System  Name:  Air  cooled  DX  compressor 
System  Number:iCH-3 


Catagory  Number:  (Construction: 

7  BRICK  AND  CMU 


~ _ _ 

(Use: 

(BATTALION 


(Occupancy  HRS: 
(0700-1800 


73,400 


.rVj- 1 

Occupancy  Days: 
M-F;  SAT 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

Set- 

TUE: 

j 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  : 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS 

Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

6 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CONSTANTS 


REQUIRED  PRESENT 


HR/YR 

HR/YR 

CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376! 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2711 


BLDG:  8380  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

II  1 11  1  ENERGY  CALCULATION  SUMMARY 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-3 

MM! 


kWh/yr 


MH/vr 


Schedule  ST/SP 


Opt  ST/SP 

0.00 

o.oo; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

96.25 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.63 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

V  •  TOTAL  1 

4.63 

96.25| 

0.00 

3.00 

in- . v 

Mr. .. 

p1uMCsr!; 

FUNCTN 

NO. 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

■i: :v/  POINTS  POINTS  POINTS  POINTS 

COST 

17 

Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

i 

0 

1 

0 

$243.00 

I:  • 

L 

/  ;  '  TOTAL: 

•'-o  ;  ' 

0 

$243.00 

G-2712 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAPr  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

15,834  f  CONDITIONED  SOFT: 


System  Type:!8 

System  Name:  Air  cooled  DX  compressor 
System  Number:jCH-4 


73,400 


Catagory  Number:  {Construction: 

7IBRICK  AND  CMU 


Use: 

BATTALION 


Occupancy  HRS: 
0700-1800 


Occupancy  Days: 
"  M-F;  SAT 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

~~24 

24 

24 

24 

24 

24 

REQ  START: 

0 

g 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS 


CONSTANTS 


Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

5 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON:| 
HTG  HRS  ON: 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,0321 

C/H  HRS  SAVED: 

6,570 

HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

i  DDCCHC 

l _ 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2713 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

■  ■  V  "V  v—v .  ..  .. 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

8 

System  Name: 

lAIr  cooled  DX  compressor 

System  Number: 

jcH-4 

kW/vr 

kWh/yr 

MBtu/yr 

MH/yr 

1  Schedule  ST/SP; 

1 - 1 - 

0.00 

.00 

0.00 

j  Opt  ST/SP 

0.00 

0.00 

0.00 

|  Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

P  TOTAL  j _ _ 

4.21 

87.50 1 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


;  UMCS 
iFUNCTN 
L  NO. 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

'  '  TOTAL: 


1 


1 


COST 


$243.00 


$243.00 


G-2714 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 

BLDG:  8380  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:1  15,834  j  CONDITIONED  SOFT:;  73,400 


System  Type:j8 


System  Name:Air  cooled  DX  compressor 
System  Number:jCH-5 


p^PIGAIl  BUILDir 

i&^FOPMATIO 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7|BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

o  : 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  ' 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS 


Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

— 

%Area 

CHILLER  CAP  (TONS) 

4 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

pOUR$  CALCULATIONS 

REQUIRED  PRESENT 
jHR/YR  ;HR/YR 

CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

|  HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 


HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

i _ 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

EMC  NO: 

DATE: 

1406-001 

16-Sep-95 

LOCATION:  FT.  RILEY,  KS 

PREPARED  BY: 

JM/AJN/AMS 

_  • 

BLDG:  8380 

E anraarM-ijfcSM 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

8 _ _ j 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-5 

kWh/vr 


MH/yr 


Schedule  ST/SP 


j 

Opt  ST/SP 

o.oo; 

0.00 

0.00 

! 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

70.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

3.37 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  j 

3.37 

70.00; 

0.00 

'  3.00 

1 -UMCS" 
IFUNCTN 
NO* 

r“'  "•  •  •  •• 

TYPICAL  SYSTEM 

UMCS  APPLICATION 

!  POINT  AND  COST  SUMMARY 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

COST 

17 

Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

1 

0 

i 

0 

$243.00 

PT' 

TOTAL: 

1 

0 

$243.00 

G-2716 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8380 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


15,834! 


CONDITIONED  SOFT: 


System  Type:|16 _ 

System  Name:|Heating  and  Ventilating  Unit 
System  Number:|MAU-1 


Catagory  Number:  {Construction:  Use:  {Occupancy  HRS:  Occupancy  Days: 

14|METAL  PANEL  AND  CMU  VEH  MAINT  SHOP  {0700-1800~  |M-F 

I  Weeks  of  Winter!  32 

i - 1 - ■; 

Weeks  of  Summer:  20 


"  vCs:Yr  ~ t  .-Cl % 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

~9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

REQUIRED 

JHR/YE 


PRESENT 

HR/YR 


CLG  HRS  ON: 
HTG  HRS  ON: 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

2,520 

s 

HTG  HRS  SAVED: 

4,032 

] 

C/H  HRS  SAVED: 

6,570 

INPUTS . 

CONSTANTS 

Motor  HP 

7.50 

HOAUHC: 

0 

HP  Effic 

0.83 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

11,200 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

100% 

HOAOH: 

b 

%Area 

4% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0 

ECHC: 

NSLJCHC: 

NSUCC: 

DDCCHC: 

DDCCC7 

NSC: 

DDCH: 

OPT: 

CHWR: 

CNWR: 

OAR: 


0.0000199 

0.0000526 

0 

64800 

305 

17^5 

0 

5.67 


G-2717 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  8380  _ __ 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

k.k-: '  : 

System  Type:  16 

System  Name:  Heating  and  Ventilating  Unit 

System  Number:  MAU-1 

wmmm. 

kWh/yr  MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

21,717.49 

0.00 

Opt  ST/SP 

0.00 

1,642.82 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

o.oo; 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

23,360.30 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

41.04 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  ! 

0.00 

23,360.30 

41.04 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


I'UMCS"”' 

[FUNCTN 

no. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

:'Vv's : . >> Y 

1 

0 

0 

$272.00 

|k:  - 

TOTAL:  / 

k:k:::1. 

2 

0 

■y.  4 

$1,433.00 

EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 

15,834 

CONDITIONED  SOFT: 

73,400 

life  - 

System  Type:  16 

i 

System  Name:|Heating  and  Ventilating  Unit 

System  Number:  MAU-2 

i 

msmm mmm 

Catagory  Number:  (Construction: 

Use: 

^Occupancy  HRS: 

Occupancy  Days: 

14  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

'0700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

kA' 

'  - 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  24 

24 

24 

24 

24 

24 

24 

REQ  START:  0 

9 

*7 

9 

7 

9 

0 

REQ  STOP:  0 

17 

17 

17* 

15 

17 

0 

inputs  ■'P’V'P'W 

Motor  HP 

7.50 

HP  Effic 

0.83 

Load  Factor 

0.80 

CFM-HTG 

11,200 

CFM-CLG 

0 

%OA 

100% 

%Area 

4% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
;HR/YR  HR/YR 


CLG  HRS  ON 

840 

3,360 

HTG  HRS  ON 

1,344 

5,376 

H/C  HRS  ON 

2,190 

8,760 

CLG  HRS  SAVED 

i  . . 

2,520 

HTG  HRS  SAVED 

4,032 

C/H  HRS  SAVED 

6,570 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2719 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 


EMC  NO:  1406-001 


CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 

DATE:  16-Sep-95 

PREPARED  BY:  JM/AJN/AMS 

BLDG:  8380  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

f.r.l:;'  \  ENERGY  CALCULATION  SUMMARY 

"c: 

y.c 

System  Type:  116 

I 

System  Name:  jHeating  and  Ventilating  Unit 

System  Number:  MAU-2 

^aSiNCnON^,  ,j,*> J;- JflWyr 

AS  i  ^  \  Tl 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

21,717.49 

0.00 

Opt  ST/SP 

0.00 

1,642.82 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

- — — — - — - _ _ 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

23,360.30 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

41.04 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  T~ 

0.00 

23,360,30 

41.04  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN 
f '  NO. 


UMCS  APPLICATION 


DO 

POINTS 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


TOTAL: 


1 


0 

0 


AO 

POINTS 


0 


DI 

POINTS 


A I 

POINTS 


0 


0 

0 


1 


3 

0 


COST 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2720 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

|  ~  Building  UA:j  15,834  ^  CONDITIONED  SOFT:  73,400 


System  Type:|l6 

System  Name:|Heating  and  Ventilating  Unit 
System  Number:jMAU-3 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

!  14jMETAL  PANEL  AND  CMU 

VEH  MAINTSHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

ll’ZjM 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

Yj 

17 

15 

17 

0 

INPUTS 


Motor  HP 

3.00 

HP  Effic 

0.79 

Load  Factor 

0.80 

CFM-HTG 

4,800 

CFM-CLG 

0 

%OA 

100% 

%Area 

2% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

Pours  calculations 


REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON 

840  3,360 

HTG  HRS  ON 

!  1,344  5,376 

H/C  HRS  ON 

2,190  8,760 

CLG  HRS  SAVED 

2,520 

HTG  HRS  SAVED 

4,032; 

C/H  HRS  SAVED 

6,570 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

6 

NSUCC: 

i 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

j  DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

i 

0 

OAR: 

5.67 

G-2721 


BLDG:  8380 

BUSH 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


'Heating  and  Ventilating  Unit 
IMAU-3 


Schedule  ST/S P 

o.oo: 

sii  twwmMmm 

9,137.84 

MBtu/) 

ft 

o.oo; 

MH/yr 

Opt  ST/S P 

o.oo; 

691.23 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

9,829.07 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.52 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

"■TOTAL  J 

0.00 

9,829.07] 

20.52 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  '  . 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  POINTS  POINTS  POINTS  POINTS 

COST 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

i 

$348.00 

30  Direct  digital  control  -  H&V  Unit 

0 

i 

0 

3 

$813.00 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

i 

0 

0 

$272.00 

v  .  ■  .  v  .  •  ;  .  v  :  .  ;  ,  - 

TOTAL: 

2 

0 

4 

$1,433.00 

G-2722 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLI  ENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380 


Building  UA:j 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

>,834  CONDITIONED  SOFT: 


System  Type:jl6  _ 

System  Name:|Heating  and  Ventilating  Unit 
System  Number:|MAU-4 


fWICALBOlLl 

Catagory  Number: 

BKS-lNFORMATiON  » 

jConstruction:  Use: 

[Occupancy  HRS: 

Occupancy  Days: 

• 

14METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

[0700-1800 

M-F 

Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  I 

0 

0 

0 

~  0 

0  ^ 

0 

0 

PRES  STOP:  I 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

..  .9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS 


CONSTANTS 


[REQUIRED, 

Ihr/yr 


PRESENT 

HR/YR 


CLG  HRS  ON:; 
HTG  HRS  ON: 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

ECHC 

NSUCHC 

NSUCC 

DDCCHC 

DDCCC 

NSC 

DDCH 

OPT 

CHWR 

CNWR 

OAR 


Motor  HP 

3.00 

HOAUHC 

0 

HP  Effic 

0.79 

HOAUH 

0 

Load  Factor 

0.80 

COAUHC 

0 

CFM-HTG 

4,800 

COAUC 

0 

CFM-CLG 

0 

HOAOHC 

0 

%OA 

100% 

HOAOH 

0 

%Area 

2% 

COAOHC 

0 

CHILLER  CAP  (TONS) 

0 

COAOC 

0 

KW-TON 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC 

0 

0.0000199 

0.0000526 

0 

_ 64800 
305 
17.5 
0 

5j67 


G-2723 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

I  UMCS  "  '  ' 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  _  POINTS  POINTS  POINTS  POINTS 

18  Scheduled  start/stop  control  -  AHU;  1  0  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 


Night  setback  -  AHU 


COST 

$348.00 


30  Direct  digital  control  -  H&V  Unit 


33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


TOTAL: 


0  10  3  $813.00 

0  10  0  $272.00 

1  2  0  4  $1,433.00 


G-2724 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

"9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

15 

17  ; 

0 

INPUTS 

Motor  HP: 

7.50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

9,600 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

4% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

840: 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED:  2,520 

HTGTlWsSAVED:  ■  4,032: 

C/H  HRS  SAVED:;  6,570 


CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000199 

DDCCC 

0.0000526 

NSC 

0 

DDCH 

64800 

OPT 

305 

1  CHWR 

!  17.5 

CNWR 

0 

OAR 

5.67 

G-2725 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380 

gsssggMssa 


System  Type: 
System  Name: 
System  Number: 


_  _  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

16 

[Heating  and  Ventilating  Unit  i 

MAU-5 


MBtu/yr 


MH/vr 


Schedule  ST/S P,  0.00 

21,717.49 

0.00 

OptST/SP  0.00 

1,642.82 

0.00 

_ 

Duty  Cycle  0.00 

0.00 

0.00 

Demand  Limit  0.00 

0.00 

0.00 

1 

Night  Setback  0.00 

0.00 

0.00 

1  Sub  Total  0.00 

23,360.30 

0.00 

Economizer  0.00 

0.00 

0.00 

Ventilation/Recirculation  0.00 

0.00 

0.00 

DDC  Control  0.00 

0.00 

41.04 

HW  OA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  1  o.oo 

23,360.30 

41.04 

3.00 

UMCS 

!functn 

sr-  .  •  *  - 

!;■:  NO.  ■ 

TYPICAL  SYSTEM 

UMCS  APPLICATION 

POINT  AND  COST  SUMMARY 

DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

i 

$348.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

i 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

i 

0 

0 

$272.00 

llfiil 

TOTAL: 

1 

2 

0 

"  4  ■ 

$1,433.00 

G-2726 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8380 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

Building  UA: 

15,834 

CONDITIONED  SQFT: 

73,400 

'yiX~  - 

r  t. 

_ ________ 

jSYiEM  INFORMATION 

vwwmar™:  *. r «s!«s"s&3! ■#*?: *«<•; rc '  *  .  * 

System  Type:jl6 

1 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-6 

p^TCALBOiffiiNisTN 

=QRMATK> 

tills 

'V\ 

Catagory  Number:  {Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

14IMETAL  PANEL  AND  CMU 

!VEH  MAINT  SHOP 

{0700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20; 

System  oPERAmcscwEDULE 

•r-  - 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0 

0 

0 

0 

0 

0  0 

PRES  STOP:  24 

24 

24 

24 

24 

24  24 

REQ  START:  0 

9 

7 

9 

7 

9  0 

REQ  STOP:  0 

17 

17; 

17 

15 

17  |  0 

Inputs 

. 

CONSTANTS 

Motor  HP: 

7.50 

HOAUHC: 

^~o 

HP  Effic: 

0.83 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

9,600 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

4% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

HOURS  CALCULA1 

IONS 

;yf'§/§  i 

NSUCC: 

0 

l 

REQUIRED 

PRESENT 

DDCCHC: 

0.0000199 

i 

IHR/YR 

HR/YR 

DDCCC: 

0.0000526 

CLG  HRS  ON 

840  3,360 

NSC:{ 

0 

HTG  HRS  ON 

1,344  5,376 

j  DDCH: 

64800 

H/C  HRS  ON 

2,190  8,760 

OPT:, 

305 

CHWR: 

17.5 

CLG  HRS  SAVED 

2,520 

CNWR: 

o 

HTG  HRS  SAVED 

4,032 

OAR:{ 

5.67 

C/H  HRS  SAVED 

c  ctc 

v 

G-2727 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  8380 


ft "  ' 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

I1 6 

System  Name: 

(Heating  and  Ventilating  Unit 

i 

System  Number: 

MAU-6 

; 

KMMK 

kWh/yr 

MPtu/yr 

MH/yr 

Schedule  ST/SP; 

0.00 

21,717.49! 

0.00 

Opt  ST/SP 

0.00 

1,642.82 

0.00 

Duty  Cycle 

0.00, 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

23,360.30 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

41.04 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

V  TOTAL  --  |  ■ 

0.00 

23,360.30 

41.04 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


IIumcsI: 

FUNCTN 

i;  no.-  '■ 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

Ai 

POINTS 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

33 

i 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

TOTAL: 

A 

0 

4 

COST 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2728 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type:il6 


System  Name:|Heating  and  Ventilating  Unit 
System  Number:'MAU-7 


Bt  '  '  ■  *i 

ft;;- •• 

Catagory  Number:  jConstruction: 

!Use: 

Occupancy  HRS: 

Occupancy  Days: 

uImetal  panel  and  cmu 

i _ i  . . . — - - - - 

VEH  MAINT  SHOP 

[0700-1800 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  ! 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

~  24 

24 

24 

24 

REQ  START: 

0 

9  [ 

7 

9 

_ 7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15  ' 

17 

0 

INPUTS 


Motor  HP 

5.00 

HP  Effic 

0.82 

Load  Factor 

0.80 

CFM-HTG 

6,400 

CFM-CLG 

0 

%OA 

100% 

%Area 

2% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON 

840  3,360 

HTG  HRS  ON 

1,344  5,376 

H/C  HRS  ON 

2,190  8,760 

_  i _ : _ . 

CLG  HRS  SAVED 

2,520 

HTG  HRS  SAVED 

4,032 

C/H  HRS  SAVED 

6,570; 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000199 

DDCCC 

0.0000526 

NSC 

0 

DDCH 

64800 

OPT 

305 

CHWR 

17.5 

,  CNWR 

0 

OAR 

5^67 

G-2729 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 

LOCATION:  FT.  RILEY,  KS 

EMC  NO:  1406-001 

DATE:  16-Sep-95 

PREPARED  BY:  JM/AJN/AMS 

BLDG:  8380 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

IGY  CALCULATION  SUMMARY 

System  Type:  16 

System  Name:  Heating  and  Ventilating  Unit 

System  Number:  MAU-7  j 

kw/yr 

kWh/yr 

MBtu/vr  MH/yr 

Schedule  STISP 

0.00 

14,744.47; 

0.00 

Opt  STISP 

o.oo; 

1,115.34 

0.00' 

Duty  Cycle 

0.00 

0.00 

0.00. 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

15,859.81 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.52 

HW  OA  Reset 

0.00 

0.00 

o'.  00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.00 

15,859.81 

20.52  3.00 

I  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

I'uMcsr h'r'r”"' r  ••  . -  ^ 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO,  .  .  £  ■  ^  POINTS  POINTS  POINTS  POINTS 

18  Scheduled  start/stop  control  -  AH U;  1  0  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0  10  3 

33  Outside  air  damper  ventilation  and  0  10  0 

recirculation  control  -  AHU 


TOTAL: 


COST 


$348.00 


$813.00 

$272.00 


$1,433.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8380 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Name:|Heating  and  Ventilating  Unit 
System  Number:  MAU-8 


|Pjp5jjpJ* 

Category  Number: 

Construction: 

m  a  ■»—  -T- *  s  n  a  ktn  a  k 

r\  /M  ii  i 

Use: 

li  /ru  ha  hit  f'urin 

|Occupancy  HRS:  Occupancy  Days: 

mnn  4  om  MX 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

rSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ 24^ 

24 

24 

REQ  START: 

0 

9 

7 

9 

ZZIi 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

_ 15 

17  ■ 

0 

1NPU 'T  7 

CONSTANTS 

Motor  HP: 

5.00 

HOAUHC: 

0 

HP  Effic: 

0.82 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

6,400 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

2% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

Pours  calculations 

j 'Sy-. 

NSUCC: 

0 

IREOUIRED  PRESENT 

DDCCHC: 

0.0000199 

i  IHR/YR  HR/YR 

DDCCC: 

0.0000526 

CLG  HRS  ON:!  840 

3,360 

NSC: 

0 

|  HTGHRSON:  1,344 

5,376 

DDCH: 

64800 

H/C  HRS  ON:  2,190 

8,760 

OPT:! 

305 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570; 

CHWR: 


CNWR: 


17.5 
6 


OAR: 


5.67 


G-2731 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  8380 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

jl6  “ 

[system  Name: 

[Heating  and  Ventilating  Unit 

System  Number: 

jMAU-8 

|  ^FUNCTION*  I  kW/vr 

r*  ;;  "v 

kWh/yr  1 

MBtu/vr 

MH/yr 

Schedule  ST/SP 

■ - — - 1 _ _ _ _ 

0.00 

14,744.47 

0.00 

Opt  ST/SP 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

15,859.81 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.52 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

r  TOTAL  | 

0.00 

15,859.81 

20.52 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  .  ' 
FUNCTN 
l  NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

I  .. 

TOTAL: . 

1 

/■■■  •'  .:2 

$1,433.00 

EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  8380  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:  15,834  CONDITIONED  SOFT:! 


System  Type:|20 


System  Name:'lnfrared  Radiant  Heaters 
System  Number:iRAD-1 


73,400 


l^Pl^rBUILDiNd^ INFORMATION W 

%  - 

"  r'  .. 

jCatagory  Number:  Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

1 3  METAL  PANEL  AND  CMU 

VEH  MAINTSHOP 

10700-1800  M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 

SYSTEM  OPERATING  SCHEDULE 

i7Sr- 

.  ^  .  ^  ‘  |  |  ‘  ” " 

SUN:  MON:  TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START:  0  0  0 

o  o 

~  o 

0 

PRES  STOP:  24  24  24 

24  24 

24 

24 

REQ  START:  0  9  7 

_ 9  _ 7 

0 

REQ  STOP:  0  17  17 

17  15 

_ 17 

0 

INPUTS 


Motor  HP: 
Tip  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 


%Area: 

CHILLER  CAp7tONS)7 

kw-tonT 

BLRCAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH)? 


0.33 

oTT 

0.80 

o 

"6% 

14% 

0 

ado 

o 


HOURS  CALCULATIONS 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

i  HTG  HRS  SAVED: 

4,032: 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2733 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  8380 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

20  | 

System  Name: 

Infrared  Radiant  Heaters 

iSystem  Number: 

RAD-1 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP| 

0.00, 

1,221.66 

0.00 

OptST/SP; 

0.00 

92.41 

0.00; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit; 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

209.04! 

Sub  Total 

0.00 

1,314.07 

209.04' 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL  | 

0.00 

1,314.07 

209.04 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


.  UMCS 
FUNCTN 
NO. 


UMCS  APPLICATION 


DO  AO  DI  t.  AP¬ 

POINTS  POINTS  POINTS  POINTS 


COST 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


0 


1 


TOTAL: 


$1,213.00 


$1,213.00 


G-2734 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 


BLDG:  8380 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:| 


15,834; 


CONDITIONED  SOFT: 


73,400 


System  Type:|20 


System  Name:  Infra  red  Radiant  Heaters 


System  Number:jRAD-2 


duiuui  waiuMts 

Catagory  Number:  (Construction: 

Use: 

Occupancy  HRS: 

(Occupancy  Days: 

13  METAL  PANEL  AND  CMU 

|VEH  MAINT  SHOP 

,0700-1800 

;M-F 

Weeks  of  Winter: 

32: 

Weeks  of  Summer: 

20 

............. 

. . .  r..  ..  .  , . 

.  .  . 

. . . . . . . 

...  . .  ..  ,. 

SYSTEM  OPERATING  SCHEDULE 

:  m.~  i  -C. 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0  0 

0 

0 

0 

0 

0 

PRES  STOP:  24  24 

24 

24 

24 

24 

24 

REQ  START:  0  9 

9 

7 

9 

0 

REQ  STOP:  0  17 

J7 

17 

15 

17 

0 

INPUTS 

CONSTANTS 

. 

. : 

Motor  HP: 

0.33 

HOAUHC 

“‘6 

HP  Effic: 

0.65 

HOAUH 

. 0 

Load  Factor: 

"oT80 

COAUHC 

"o 

CFM-HTG: 

“  o’ 

COAUC 

0 

CFM-CLG: 

0 

HOAOHC 

0 

%OA: 

0% 

HOAOH 

’  0 

%Area: 

14% 

COAOHC 

0 

CHILLER  CAP  (TONS): 

0 

COAOC 

0 

KW-TON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0 

ECHC 


NSUCHC 


HOURS  CA 

LCULATIONS 

:  .  : 

NSUCC 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


DDCCHC 


DDCCC 


CLG  HRS  ON: 


840 


3,360 


NSC 


HTG  HRS  ON: 


1,344 


5,376 


DDCH 


H/C  HRS  ON: 


2,190 


8,760 


OPT: 


CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED:| 

4,032, 

C/H  HRS  SAVED: 

6,570 

CHWR: 


CNWR 


OAR: 


0.000105 


0.000278 


0.000161 


0.000426 


94300 


40600 


305 


17.5 


5.67 


G-2735 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  8380 


System  Type: 
System  Name: 
'System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


|20 

Infrared  Radiant  Heaters 
i  RAD-2 


*W/yr 


kWh/vr 


MBtu/vr 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN 
r,  NO. 


UMCS  APPLICATION 


POINTS  POINTS  POINTS  POINTS 


MH/vr 


Schedule  ST/SP| 

0.00 

1,221.66 

0.00 

Opt  ST/SP 

0.00 

92.41 

0.00 

Duty  Cycle! 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

209.04 

Sub  Total 

0.00 

1,314.07 

209.04 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

TOTAL 

: _ 

0.00 

1,314.07; 

209.04 

0.00 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


COST 


$1,213.00 


TOTAL: 


$1,213.00 


G-2736 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

>,834  CONDITIONED  SOFT: 


Category  Number:  Construction:  Use:  Occupancy  HRS:  Occupancy  Days: 

13|METAL  PANEL  AND  CMU  jvEH  MAINT  SHOP  ~  0700-1800  |M-F  ~ 

I  Weeks  of  Winter:1  37 


Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ 24 

24 

24 

REQ  START: 

0 

9  r 

7 

9 

7 

_9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS 


Motor  HP 

0.33 

HP  Effic 

0.65 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

14% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CLG  HRS  ON:|  840,  3,360 

HTG  HRS  ON:;  1,344  5,376 

H/C  HRS  ONr  7190  8,760; 


CLG  HRS  SAVED: 

...  i 

2,520 

HTG  HRS  SAVED:; 

4,032 

C/H  HRS  SAVED:1 

6,570 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

1  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2737 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8380 


L" 
I?  j 


m 


BUILD1NG  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type:  20 

—  . 

System  Name:  jlnfrared  Radiant  Heaters 

System  Number:  (RAD-3 

kW/yr 

kWh/yr 

MBtu/yr  - 

MH/yr 

Schedule  ST/SP: 

0.00 

1,221.66 

0.00 

Opt  ST/SP 

0.00 

92.41 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

209.04 

Sub  Total 

0.00 

1,314.07 

209.04 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

. . TOTAL  I 

0.00 

1,314.07 

209.04 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

NO. 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


COST 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

TOTAL: 


1 


0 


1 


$1,213.00 


$1,213.00 


G-2738 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8380 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

Building  UA: 

15,834 

CONDITIONED  SOFT:; 

73,400 

U 

SYTEMlMPORl^TIOil 

System  Type: 

20 

| 

;l,;  a  ;jVj;  ■;  ;?  ^  ■ 

System  Name:  Infrared  Radiant  Heaters 

System  Number:  RAD-4 

i 

*  ..«,<*  '  ..<«  v  it.,  r-  «f 

FORMATION 

Catagory  Number:  {Construction: 

{Use: 

Occupancy  HRS: 

Occupancy  Days: 

13IMETAL  PANEL  AND  CMU 

jVEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

r;"vr •  v;rr:':  f-r'  *•£ 

....  . ... .  . 

SUN: 

MON:  TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START:  0 

0  0 

0  0 

0 

0 

PRES  STOP:  24 

24  24 

24  24 

24 

24 

REQ  START:  0 

9  7 

9  7 

9 

0 

REQ  STOP:  0 

17  17 

17  15 

17 

_ 0 

INPUTS 

CONSTANTS 

Motor  HP 

0.33 

HOAUHC: 

0 

HP  Effic 

0.65 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

0 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

0% 

HOAOH: 

0 

%Area 

14% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0 

ECHC: 


hOURS  CALCULAl 

IONS 

REQUIRED  [PRESENT 

: 

HR/YR  HR/YR 

CLG  HRS  ON 

j  84°; 

3,360 

HTG  HRS  ON 

!  1,344; 

5,376 

H/C  HRS  ON 

2,190 

8,760 

CLG  HRS  SAVED 

2,520 

HTG  HRS  SAVED 

;  4,032; 

C/H  HRS  SAVED 

6, 570, 

NSUCHC: 


0.000105 


NSUCC: 


0.000278 


DDCCHC: 


0.000161 


DDCCC: 


0.000426 


NSC: 


94300 


DDCH: 


40600 


OPT: 


305 


CHWR: 


17.5 


CNWR: 


OAR: 


5.67 


G-2739 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


20 


Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

•  .  TOTAL: 


BLDG:  8380 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

[System  Type: 

20 

_ _ _  _ 

j 

System  Name: 

Infrared  Radiant  Heaters 

i 

■System  Number: 

RAD-4 

p!i>  FUNcnottKS 

r  ; 

kVVh/yr  ,i 

MBtu/yr 

■  ~  77  ; 

MH/yr 

; 

Schedule  ST/SP 

0.00 

1,221.66; 

0.00 

Opt  ST/SP 

0.00 

92.41 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

209.04 

Sub  Total 

0.00 

1,314.07 

209.04 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

0.00 

1,314.07 

209.04 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

■  '■  ■  *'"■***-  r 

■  "  ■.  . 

v  v‘  •  - ,  %*  >  .  • 

FUNCTN 

UMCS  APPLICATION 

DO  AO 

DI 

ai 

COST 

NO, 

POINTS  POINTS 

POINTS 

POINTS 

$1,213.00 


$1,213.00 


G-2740 


BUILDING  8390 
TACTICAL  EQUIPMENT  SHOP 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


INPUTS 


Motor  HP 

3.00 

HP  Effic 

0.79 

Load  Factor 

0.80 

CFM-HTG 

3,475 

CFM-CLG 

3,475 

%OA 

10% 

%Area 

12% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLGHRSON:  1,100  3,360 

HTG  HRS  ON:|  1,760  5.376 

H/C  HRS  ON:  2,868  8,760 

CLG  HRS  SAVED:  2,260 


HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

CONSTANTS 


HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

;  o 

OAR 

1  5.67 

G-2741 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  I . •'  ■"  . r  .  .  . vv 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

NO.  ;  ^  |  V  ~  _  POINTS  POINTS  POINTS  POINTS 

18  Scheduled  start/stop  control -AHU;  1  0  0  ~1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0  2  0  3  $1,097.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 


36  Outside  air  damper  economizer 
control  -  AHU 


TOTAL: 


0  0  0  2  $399.00 


$2,116.00 


G-2742 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8390  BUILDING  NAME:  TAC  EQUIP  SHOP 


Building  UA:|  10,764  i  CONDITIONED  SOFT: _ 24,755 


System  Type:|l 


System  NamerSmall  hot  water  boiler 
System  Number:|BLR-1 


SYR^nfsOlLDlNG^lNFORMATIONatf 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1 3IMETAL  PANEL  AND  CMU 

iVEH  MAINT  SHOP 

0700-1800 

|M-F 

Weeks  of  Winter: _ 32 

Weeks  of  Summer:  20 


SYSf  EMOPERATtNGSCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

18 

18 

18 

18 

_ 18 

0 

INPUTS 


Motor  HP: 


HP  Effic: 


Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAPTtONS)7 


KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


15.00 

087 

0.80 

0 

0 

~  0% 

10% 

^0 

0.00 

3,250,000 

2,600,000 


yOURSCALCULAT 

IONS 

REQUIRED  IPRESENT 

HR/YR  HR/YR 

CLG  HRS  ON:; 

1,100,  3,360; 

HTGHRSON:  1,760 _ 5,376 


H/C  HRS  ON: _ 2,868 _ 8,760 

CLGHRSSAVED:  "27260 


HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2743 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI  ' 
POINTS 

COST 

1 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2 

0 

0 

0 

$277.00 

2 

Hot  water  reset  -  HW  Boiler 

0 

0 

0 

3 

$836.00 

4 

Alarms  -  HW  Boiler 

0 

0 

2 

0 

$330.00 

TOTAL: 

2 

•;-V,0: if 

'  ■  2;'; 

3 

$1,443.00 

G-2744 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8390 

BUILDING  NAME: 

TAC  EQUIP  SHOP 

|  Building  UA:j 

10,764 

CONDITIONED  SOFT:  24,755 

^ .  .  •:  . , 

System  Type: 8 

System  NameiAir  cooled  DX  compressor 

System  Number:;CH-1 

lYPICALE^Qli3lpORMA^ 

ON 

-r:! :  ' 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS:  [Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

0700-1800  M-F;  SAT 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 

20 


SYSfEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7 

_ 0 

REQ  STOP: 

0 

18 

18 

18 

18 

18 

0 

INPUTS 


%Area 


Motor  HP: 

0.00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

'  0 

CFM-CLG: 

0 

%OA: 

0% 

0% 


CHILLER  CAP  (TONS) 


KW-TON 


1.10 


BLR  CAP  INPUT  (BTUH) 


BLR  CAP  OUTPUT  (BTUH) 


HOURS  CALCULATIONS 

REQUIRED  iPRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON:[ 

1,760 

5,376; 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

CONSTANTS 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

HOAOHC: 

0.00068 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

!  OAR: 

5.67 

G-2745 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8390  __  BUILDING  NAME:  TAC  EQUIP  SHOP 

CALCULATION  SUMMARY 


System  Type:  |8 

System  Name: 

\A\r  cooled  DX  compressor 

jSystem  Number: 

CH-1 

'\Y  4 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/S P 

o.oo; 

O 

O 

0.00 

Opt  SUSP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

140.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

6.73 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  j 

6.73 

140.00 

0.00 

,  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

NO.  1 

. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

17 

Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

1 

0 

1 

0 

TOTAL: 

0 

1 

0 

COST 


$243.00 


$243.00 


G-2746 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8390 


BUILDING  NAME:  TAC  EQUIP  SHOP 


Building  UA:; 


CONDITIONED  SOFT: 


_ System  Type:|16 _ 

System  Name:|Heating  and  Ventilating  Unit 
System  Number:[HV-1 


1406-001 

16-Sep-95 

JM/AJN/AMS 


ICatagory  Number:  Construction: 

I  7©RICK  AND  CMU 


Use: 

BATTALION 


Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 


Occupancy  HRS: 
0700-1800 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

_ J24 

REQ  START: 

0 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

_ 18 

18 

18 

18 

18 

_ 0 

Occupancy  Days: 
;M-F;  SAT 


INPUTS 

Motor  HP 
HP  Effic 
Load  Factor 
CFM-HTG 

cfm-clg” 

%OA 

%Area 

CHILLER  CAP  (TONSj 
~  KW-TON 

BLR  CAP  INPUT  (BTUH) 
BLR  CAP  OUTPUT  (BTUH) 


CONSTANTS 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON:; 

1,100 

3,360. 

HTG  HRS  ON: 

1,760 

5,376' 

H  1C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC:. 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR:; 

0 

OAR: 

5.67 

G-2747 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  8390 

BUILDING  NAME:  TAC  EQUIP  SHOP 

ENERGY  CALCULATION  SUMMARY 

"  ' . .  . . .  . . . . -  V  ..  ,  * 

jSystem  Type: 

|16 

jSystem  Name: 

jHeating  and  Ventilating  Unit 

[System  Number: 

HV-1 

mm 


kWh/vr 


MBtu/vr 


MH/yr 


Schedule  ST/SP 

0.00 

4,374.38 

104.18 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

47.28 

Sub  Total 

0.00 

4,743.35 

151.45 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

8.79 

DDC  Control 

0.00 

0.00 

38.88 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  1 

0.00 

4,743.35 

199.12 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

NO. 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


COST 

$348.00 

$813.00 

$272.00 

$1,433.00 


G-2748 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8390 


BUILDING  NAME:  TAC  EQUIP  SHOP 


Building  UA:I 


10,764 


CONDITIONED  SOFT: 


24,755 


jyTEM^F^RMAfiQN 


’  --  ■* ■  v'i-  •  •v*. 


System  Type:i16 


System  Name:  Heating  and  Ventilating  Unit 


System  Number:MAU-1 


? . ' 

7”  7:77717  7 

Catagory  Number:  (Construction: 

^Use: 

Occupancy  HRS: 

Occupancy  Days: 

14  METAL  PANEL  AND  CMU 

(VEH  MAINT  SHOP 

0700-1800 

:M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


STEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

24 

24 

24 

24 

24 

24 

REQ  START: 

o' 

7 

~~~7 

7 

7 

7 

0 

REQ  STOP:  ~ 

0 

18 

18 

18 

18 

18 

:z;j 

INPUTS 

CONSTANTS 

••••■  7 

Motor  HP: 

1.50 

HOAUHC: 

0 

HP  Effic: 

0.74 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

4,700 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

10% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

HOURSCALCULATIONS  € 

777(7'  *  >7  7  ’ 

NSUCC: 

0 

REQUIRED 

PRESENT 

DDCCHC: 

0.0000199 

Ihr/yr 

Ihr/yr  ! 

DDCCC: 

0.0000526 

CLGHRSON:  1,100  3,360 

NSC: 

0 

HTGHRSON:  1,760  5,376 

DDCH: 

64800 

H/C  HRS  ON:  2,868  8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED:  2,260 

CNWR: 

o 

HTG  HRS  SAVED:  3,616 

OAR: 

5.67 

C/H  HRS  SAVED:  5,892 

G-2749 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  8390 


BUILDING  NAME:  TAC  EQUIP  SHOP 

ENER0Y  CALCULATION  SUMMARY 


System  Type: 

:i6 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-1  | 

FUNCTION 


kWh/vr 


MBtu/vr 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  J 


4,743.35 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


;  UMCS 
FUNCTN 

r  "  no. 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


MH/vr 


Schedule  ST/SP 

0.00; 

4,374.38 

0.00 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

4,743.35 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

69.75 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

COST 


$348.00 


$813.00 

$272.00 


TOTAL: 


$1,433.00 


G-2750 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2751 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  8390 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  TAC  EQUIP  SHOP 

f ...  x—.x  <  •  -v  v  ..  . ......  .<..  „  ..  ^  <  ..  v  .  v>. (  < 

ENERGY  CALCULATION  SUMMARY 


jHeating  and  Ventilating  Unit 
lMAU-2 


kW/yr 


kWh/vr 


MBtu/vr 


MH/vr 


1 

Schedule  ST/SP  0.00 

4,374.38 

0.00 

Opt  ST/SP  0.00 

368.97; 

0.00 

Duty  Cycle  0.00 

0.00 

0.00 

Demand  Limit  0.00 

0.00 

0.00 

Night  Setback  0.00 

0.00 

0.00 

Sub  Total  0.00 

4,743.35 

0.00 

Economizer  0.00 

0.00 

0.00 

Ventilation/Recirculation  0.00 

0.00 

0.00 

DDC  Control  0.00 

0.00 

69.75 

HW  OA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  1  o.oo 

4,743.35 

69.75 

"\  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

:  UMCS 
FUNCTN 
NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

i 

0 

0 

i 

$348.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

|-  . 

:  ,  TOTAL:  ; 

T#  / 

vvo:-  . 

"  4 

$1,433.00 

G-2752 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8390  BUILDING  NAME:  TAC  EQUIP  SHOP 

Buildinq  UA:  10,764  1  CONDITIONED  SOFT:  24,755 


System  Name:  Perimeter  radiation  valve 


System  Number:iRAD-1 


Catagory  Number:  Construction: 

1 3METAL  PANEL  AND  CMU 


VEH  MAINT  SHOP 


Occupancy  HRS: 

0700-1800 


Occupancy  Days: 
M-~F 


Weeks  of  Winter:  32; 

Weeks  of  Summer:  20! 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

24 

24 

24 

24 

24 

_ 24 

REQ  START: 

0 

7 

7 

7 

7 

7 

:z;o 

REQ  STOP: 

0 

18 

18 

18 

18 

18 

_J3 

INPUTS  "" 

Motor  HP:  0.00 

HP  Effic:  O.OC 

Load  Factor:  0.80 

CFM-HTG:  0 

CFM-CLG: . . 0 

%OA:  0% 

%Area:  10% 

CHILLER  CAP  (TONS):  0 

KW-TON:  "  0.00 

BLR  CAP  INPUT  (BTUH):  0 

"BLR  CAP  OUTPUT  (BTUH):  0 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON:  1,100! _ 3,360. 

HTG  HRS  ON:  1,760  5,376; 

H/C  HRS  ON:j  2,868  8,760 

CLG  HRS  SAVED:  2,260 

HTG  HRS  SAVED:!  3,616! 

C/H  HRS  SAVED:  5,892 


CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

HOAOH 

0 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

nsuchcT 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2753 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8390 

BUILDING  NAME:  TAC  EQUIP  SHOP 

&  -  \-V* 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

27 

System  Name: 

Perimeter  radiation  valve 

jSystem  Number: 

i  RAD-1 

r-  FUNCTION  >'*•  kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SPj 

o.oo; 

.00 

0.00 

OptST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

.  TOTAL  ■  { 

0.00 

0.00 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

¥■  TTft/rr'Q  1  •  •" : . •*:!  •.  =  '•••• 

functnI  UMCS  application 

i  no.  ! 

r.  .1  ......... 

DO  AO 

POINTS  POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

25  Optimum  start/stop  -  Perimeter  Rad 

Valve;  Night  setback  -  Perimeter 

Rad  Valve 

0 

1 

0 

1 

$456.00 

TOTAL: 

0 

1 

0 

1 

$456.00 

G-2754 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  1 6-Sep-95 
,RED  BY:  JM/AJN/AMS 


SYStEM  OPERAtlNG  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

"~7 

7 

7 

7 

~7 

_ 0 

REQ  STOP: 

0 

i¥ 

18 

1^8 

18 

18 

0 

INPUTS 

Motor  HP 

1.00 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

11,200 

CFM-CLG 

0 

%OA 

0% 

%Area 

23% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

IHR/YR  HR/YR 


CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760; 

5,376 

H/CHRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

,  OAR: 

5.67 

G-2755 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  8390 


BUILDING  NAME:  TAC  EQUIP  SHOP 

ENERGY  CALCULATION  SUMMARY 


(System  Type: 

!21 

System  Name: 

|HW  Unit  heater 

(System  Number: 

UH  1 

P  FUNCTION 

kW/yr 

kWh/yr 

MBtu/vr 

MH/yr 

Schedule  ST/SP 

0.00 

3,118.54 

0.00; 

Opt  ST/SP 

0.00 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

233.46 

Sub  Total 

0,00 

3,381.58 

233.46 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

~  0.00' 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL 

0,00 

3,381.58 

233.46 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN 
£'  NO. 

i  '  ■  •:  :  •: :  . 

|  UMCS  APPLICATION 

i  “  -  ■  ’  : : 

I  . . ■ . ■ . ■  •  •  •  .  ■ 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

20 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

1 

0 

1 

2 

$1,213.00 

L-  ■.  .  . .  • 

TOTAL: 

1 

0 

1 

2 

$1,213.00 

G-2756 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  8390  BUILDING  NAME:  TAC  EQUIP  SHOP 


Building  UA:  _ 10,764  CONDITIONED  SOFT: _ 24,755 


mtmmmusm  . ; 

. 

System  Type:|21 

System  Name:  HW  Unit  heater 

i  System  Number:iUH-2 

SvPlCAL  BUILDING  INFORMATION 

^-7 . r  -  rr: 

Catagory  Number:  jConstruction:  Use: 

Occupancy  HRS:  Occupancy  Days: 

13METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

0700-1800  M-F 

Weeks  of  Winters  32 

Weeks  of  Summer:  _  20 


SYSTEM  OPERATING  SCHEDULE 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0 

0 

0 

0 

24 

24 

24 

24 

24 

24 

24 

0 

7 

7 

7 

7 

7 

0 

0 

18 

18 

_ 18 

18 

18 

_ 0 

INPUTS 


Motor  HP 

1.00 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

11,200 

CFM-CLG 

0 

%OA 

0% 

%Area 

23% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

Hours Calculation! 

•  •  ^?rv: 

F;" 

:L-xX$Xi- . '  '  "iUM* 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376 

H  1C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

!  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2757 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  8390 


_  BUILDING  NAME:  TAC  EQUIP  SHOP 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

121  “  "  —  —  — 

System  Name: 

HW  Unit  heater 

System  Number: 

jUH-2  , 

UMCS 
FUNCTN 
l  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION 


DO 

POINTS 


AO 

POINTS 


DI 

POINTS 


AI 

POINTS 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

'  TOTAL: 


1 


1 


IT 


IllKtopip  -  ii  1  ■ 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00, 

3,118.54 

0.00 

Opt  ST/SP 

0.00 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

o.oo: 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

233.46 

Sub  Total 

0.00 

3,381.58 

233.46 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

:  TOTAL  J_ 

0.00 

3,381.58 

233.46 

■  0.00 

COST 


$1,213.00 


$1,213.00 


G-2758 


BUILDING  8410 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Building  UA:  15,834  !  CONDITIONED  SOFT:  "  ~~  73,233 


System  Type:1 5 _ 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:ftHU-1 


siiiiiasiiiiiaa 


PICAL  BUILDING  INFORMATION 


if  lii§; 


Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

.BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: _ 32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  [ 

~  24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS 

Motor  HP:  1.50 

HP  Effic:  0.74 

Load  Factor:  0.80 

CFM-HTG:  2,100 

CFM-CLG:  2,100 

%OA:  ~  10% 

%Area7  ' .  ~2% 

CHILLER  CAP  (TONS):  0 

KW-TON:  ~~  ‘  0.00 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  0 


HOURS  CALCULATIONS 


REQUIRED 

PRESENT 

HR/YR 

HR/YR  1 

CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED:; 

2,520 

HTG  HRS  SAVED: 

i  . . 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR:! 

5.67 

G-2759 


EMC  ENGINEERS,  INC, 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 

EMC  NO.- 

1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

DATE: 

16-Sep-95 

LOCATION:  FT.  RILEY,  KS 

PREPARED  BY: 

JMAJN/AMS 

BLDG:  8410  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 

jSystem  Number:  AHU-1 


kW/yr 

kWh/yr 

MBtu/vr  !  MH/vr 

Schedule  ST/SP 

0.00 

8,302.51 

22.35 

OptST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

12,982.98 

11.59 

Sub  Total 

2.47 

21,654.45 

33.94 

Economizer 

0.00 

365.62 

0.00 

Ventilation/Recirculation 

0.00 

16.46 

1.04 

DDC  Control 

0.00 

1,071.57 

9.53 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

L_  TOTAL  1 

2.47 

23,108.10 

44.51 

3.00 

!'  UMCS 
Ifunctn 
;  no. 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

TOTAL: 

K.:A:-W 

•yf 

0 

■  6 

$2,116.00 

G-2760 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8410 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

15,834  CONDITIONED  SOFT: 


System  Type:'15 

System  Name:Smali  Single  Zone  air  handling  unit 
System  Number:|AHU-2 


1406-001 

16-Sep-95 

JMAJN/AMS 


|Catagory  Number:  jConstruction: 

|  7jBRICK  AND  CMU 

Weeks  of  Winter: 

Weeks  of  Summer: 


Use: 

BATTALION 


Occupancy  HRS: 
1)700-1800 


Occupancy  Days: 
M-F;  SAT 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

24 

24 

24 

24 

24 

24 

REQ  START: 

6 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS 

Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

1,520 

cfm-clgT 

1,520 

%OA: 

5% 

%Area: 

1% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CONSTANTS 


HOURS  CALCULATIOr 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON 

840  3,360 

HTG  HRS  ON 

1,344;  5,376 

H/C  HRS  ON 

;  2,190  8,760 

CLG  HRS  SAVED 

2,520 

HTG  HRS  SAVED 

4,032 

C/H  HRS  SAVED 

6,570 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-2761 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 

Bl-DG=  841°  . BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


|System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

FUNCTION  j 

kW/vr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

10,182.11 

8.09 

Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

9,397.20 

5.80 

Sub  Total 

3.12 

20,046.04 

13.88 

Economizer 

0.00 

264.64 

0.00 

Ventilation/Recirculation 

0.00 

5.96 

0.38 

DDC  Control 

0.00 

775.61 

4.77 

HW  OA  Reset 

0.00 

0.00 

0.00 

1  Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

t:  TOTAL 

3.12 

21,092.25 

19.03 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


|  umcs  j  ■  . 

■FUNCTN  UMCS  APPLICATION 

§  no.  | 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

i 

$348.00 

27  Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36  Outside  air  damper  economizer 

0 

0 

0 

2 

$399.00 

control  -  AHU 

1  /  ;  ;  TOTAL:  ■ 

y  3 : 

0 

$ 

$2,116.00 

G-2762 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410  BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

Building  UA:  15,834 

CONDITIONED  SOFT:  73,233 

&YTEM  IN  FORMAf  ION 

System  Type:|15 

System  Name:'Small  Single  Zone  air  handling  unit 

System  Number:AHU-3 

ISwcaL ^BOlLDII^NFORMATION 

Catagory  Number:  'Construction:  Use: 

Occupancy  HRS:  Occupancy  Days: 

7  BRICK  AND  CMU  BATTALION 

0700-1800  :M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FR1: 

PRES  START: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

. ~~7 

9 

REQ  STOP: 

0 

17 

17 

17 

_ 15 

17 

INPUTS 

Motor  HP:  1.50 

~  HP  Effic: .  0.74 

Load  Factor:  0.80 

CFM-HTG:  2,1 66 

CFM-CLG:  2,100 

*  %OA:  ’10% 

%Areai  2% 

CHILLER  CAP  (TONS):  0 

KW-TON:  "  0.00 

BLR  CAP  INPUT  (BTUH):  """  0 

~BLR CAP  bUTPUf(BTUH):  6 


Hours  calculations 

'  x  ri .“ 51  -i. 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON:| 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 


HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2763 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

JMAJN/AMS 


|LDG:  8410 

(System  Type: 
'System  Name: 
System  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

"TTs  — —  -  -  . 

(Small  Single  Zone  air  handling  unit 

AHU-3 "  —  “ 


|:4  JUNCTION 1 

kW/yr 

kWh/yr 

MBtu/yr 

MH/vr 

Schedule  ST/SP 

0.00 

8,302.51 ; 

22.35 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

o.oo! 

0.00 

0.00 

Demand  Limit 

2.47| 

0.00 

0.00 

Night  Setback 

0.00 

12,982.98 

11.59 

Sub  Total  i 

2.47 

21,654.45 

33.94 

Economizer 

0.00 

365.62 

0.00 

Ventilation/Recirculation 

0.00 

16.46 

1.04 

DDC  Control 

0.00 

1,071.57 

9.53 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

L’...._.i.TQTAL . -J _ 

2.47 

23,108.10 

44.51 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
ITUNCTN 
5  NO. 


UMCS  APPLICATION 

i  ■  ■  .  ■  . 

j _ .•  ,  .  .■  ;■ 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


TOTAL: 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2764 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

15,834  '  CONDITIONED  SOFT : 


System  Type:|l5 

System  Name:Smafl  Single  Zone  air  handling  unit 
System  Number:|AHU-4 


[Catagory  Number:  [Construction: 

7jBRICKANDCMU~ 

Weeks  of  Winter:! 

Weeks  of  Summer: 


;  V:  ;:‘V 


[Use: 

[BATTALION 


'Occupancy  HRS: 
10700-T800 


Occupancy  Days: 
M-F;  SAT 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS 


CONSTANTS 


Motor  HP 

1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

2,245 

CFM-CLG 

2,245 

%OA 

10% 

%Area 

2% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALCULATIONS 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

"ddccc 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

o 

OAR 

5.67 

G-2765 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JMAJN/AMS 


18 


27 

33 

36 


Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


mw- 


•  ■  . 


TOTAL: 


BLDG:  8410 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

■15 

System  Name: 

Small  Single  Zone  air  handling  unit 

[System  Number: 

AHU-4 

5  FUNCTION 

:  kVWyr  i 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

8,326.99 

23.89 

Opt  ST/S  P 

0.00 

368.97 

0.00 

1  Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

13,879.42 

11.59 

Sub  Total 

2.47 

22,575.38 

35.48 

Economizer 

0.00 

390.87 

0.00 

Ventilation/Recirculation 

0.00 

17.60 

1.11 

DDC  Control 

0.00 

1,145.56 

9.53 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

fr:-  •  •  -TOTAL  | 

2.47 

24,129.40 

46.13 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  '  | 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

;  NO.  j  POINTS  POINTS  POINTS  POINTS 

COST 

$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2766 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JMAJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


Motor  HP 

1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

2,305 

CFM-CLG 

2,305 

%OA 

5% 

%Area 

2% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570; 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

i _ 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

i 

OAR: 

5.67 

G-2767 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  8410 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

|i5  ; 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

[AHU-5  i 

f  FUNCTION  I 

kW/vr 

kWh/vr 

MBtu/yr 

MH/vr 

Schedule  ST/SP 

0.00 

8,142.52 

12.27 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

14,250.36 

11.59 

Sub  Total 

2.47 

22,761.85 

23.86 

Economizer 

0.00 

401.31 

0.00 

Ventilation/Recirculation 

0.00 

9.03 

0.57 

DDC  Control 

0.00 

1,176.17 

9.53 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

i  TOTAL  1 

2.47 

24,348.37 

33.96 

*  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

JFUNCTN 


UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


DO 

POINTS 


POINTS  POINTS 


AI 

POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL: 


$2,116.00 


G-2768 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8410 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


15,834 


CONDITIONED  SOFT: 


MiQN  . ...  .  ,  ,  „  - 


System  TypeM5 


System  Name:  Small  Single  Zone  air  handling  unit 


System  Number:AHU-6 


^MforniAtion 


>■^7**^  ,,wfv 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

73,233 


Catagory  Number:  |Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7BRICK  AND  CMU 

BATTALION 

i0700-1800 

M-F;  SAT 

PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

o: 

1  0 

0 

0 

_ 24 

24 

24 

24 

24 

24 

24 

0 

9  ' 

7 

9 

7 

9 

0 

0 

17 

17 

17 

15 

17 

0 

INPUTS 

CONSTANTS 

- 

Motor  HP: 

15.00 

HOAUHC: 

16.2 

HP  Effic: 

0.87 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

15,650 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

10% 

HOAOH: 

53.5 

%Area: 

6% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

HOURS  CALCULATIONS 

NSUCC: 

0.00249 

— •  Jl*  ;£<% ..  ~  <<i ’  vtt* .  .  *  •  N  ...s:  \  v  c\i',  »  ,  .-v;  :  : 

REQUIRED  PRESENT  1 

DDCCHC: 

0.000233 

HR/YR  IHR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON:  840 

3,360 

NSC: 

36600 

HTGHRSON:  1,344 

5,376 

DDCH: 

30100 

H/CHRSON:  2,190 

8,760 

OPT: 

305 

CHWR:! 

17.5 

CLG  HRS  SAVED:  2,520 

CNWR: 

n 

HTG  HRS  SAVED:  4,032 

u 

OAR: 

5.67 

C/H  HRS  SAVED:  6,570 

G-2769 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410 

jSystem  Type: 
System  Name: 
jSystem  Number: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


Small  Single  Zone  air  handling  unit 
AHU-6 


f77-  FUNCTION  &!:); 

kW/yr 

kWh/yr 

MBtu/vr  MH/yr 

Schedule  ST/SP^ 

0.00 

67,836.96. 

166.57 

Opt  ST/SP; 

0.00 

3,149.20 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

21.06 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

34.77 

Sub  Total 

21.06 

70,986.16 

201.34 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

7.73 

DDC  Control 

0.00 

0.00 

28.60 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

'■  TOTAL  .'V  "  1 

21.06 

70,986.16 

237.67 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


‘UMCS. 
FUNCTN 
f  NO. 


j  UMCS  APPLICATION 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control -AHU 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL: 


$2,116.00 


G-2770 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JMAJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8410 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


15,834 


CONDITIONED  SOFT: 


73,233 


tEM  INFORMATION  . \  ^ 


System  Type:  15 


System  Name:;Small  Single  Zone  air  handling  unit 


System  Number:AHU-7 


WfffSI^S&ESSSSS^SKSB^ 

Hi '  Jill :  111111  S  lliii. 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7jBRICK  AND  CMU 

BATTALION 

0700-1800 

!M-F;  SAT 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

9 

_ 7 

9 

0 

REQ  STOP: 

_ 0 

17 

17 

17 

15 

17 

0 

INPUTS  r’ 

CONSTANTS 

Motor  HP 

10.00 

HOAUHC: 

16.2 

HP  Effic 

0.86 

HOAUH: 

26.1 

Load  Factor 

0.80 

COAUHC: 

0.000257 

CFM-HTG 

13,980 

COAUC: 

0.00068 

CFM-CLG 

0 

HOAOHC: 

33.3 

%OA 

5% 

HOAOH: 

53.5 

%Area 

13% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0.00305 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

HOURS  CALCULATIOI 

NSUCC: 

0.00249 

■ . .  K : w  :i’ ..si  <•  , •*.: ..  ..< : \ ..  .•  .L'. cL . . .'. 

REQUIRED  PRESENT 

DDCCHC: 

. . . 

0.000233 

HR/YR  HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

840  3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,344;  5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,190  8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,520 

CNWR: 

0 

HTG  HRS  SAVED: 

4,032 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,570 

G-2771 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

jSystem  Type: 

H5 

System  Name: 

ISmall  Single  Zone  air  handling  unit 

System  Number: 

AHU-7  j 

'  •  '  FUNCUON  ; 

kW/yr 

kWK/yr  ;j:. 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00: 

45,699.02 

74.40 

Opt  ST/SP 

0.00 

2,121.49; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

1  Demand  Limit 

14.19 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

75.34 

Sub  Total 

14.19 

47,820.51 

149.74 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

3.45 

DDC  Control 

0.00 

0.00 

61.96 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL  | 

14.19 

47,820.51 

215.15 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  ] 
FUNCTN 

UMCS  APPLICATION 

DO 

AO 

DI 

A1 

t  NO. 

POINTS 

POINTS 

POINTS 

POINTS 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-2772 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Building  UA:  15,834  CONDITIONED  SOFT: 

73,233 

.  , . r . 

gynty  infqrmaijqn 

System  Type:!8 

System  Name:  Air  cooled  DX  compressor 

System  Number:CH-t 

O^IC¥0C6rNG  lhiFORMATION 

Catagory  Number:  'Construction:  Use:  Occupancy  HRS: 

Occupancy  Days: 

7.BRICK  AND  CMU  BATTALION  '0700-1800 

jM-F;  SAT 

Weeks  of  Winter:  32- 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_  _  24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

r_i>. 

17 

17 

15 

17 

0 

INPUTS 

CONSTANTS 

Motor  HP 

0.00 

HOAUHC: 

16.2 

HP  Effic 

0.64 

HOAUH: 

26.1 

Load  Factor 

0.80 

COAUHC: 

0.000257 

CFM-HTG 

0 

COAUC: 

0.00068 

CFM-CLG 

0 

HOAOHC: 

33.3 

%OA 

0% 

HOAOH: 

53.5 

%Area 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS) 

5 

COAOC: 

0.00305 

KW-TON 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

hdURSCALCULATIOI 

NS 

V***  ‘  •  ; 

NSUCC: 

0.00249 

,  v. t  x  ^  * .  \ 

REQUIRED  PRESENT 

DDCCHC: 

0.000233 

:HR/YR 

HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

840  3,360; 

NSC: 

36600 

HTG  HRS  ON: 

1,344  5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,190  8.7601 

— — — — - — — — - — 1 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,520 

CNWR: 

o 

HTG  HRS  SAVED: 

4,032 

OAR: 

5.67 

C/H  HRS  SAVED:  6,570 

G-2773 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  8410 

_ __  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

. . . "  '  . ■  . :.  ■  . ..  .  W 

[System  Type:  <8 

System  Name: 

[Air  cooled  DX  compressor 

iSystem  Number: 

ICH-1 

1406-001 

16-Sep-95 

JMAJN/AMS 


S  FUNCTION  !  k 

W/yr 

kWh/yr 

MBtu/yr 

MH/vr 

Schedule  ST/SP 

o.oo; 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

i  Duty  Cycle 

0.00 

0.00 

0.00 

j  Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL  i 

4.21 

87.50 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


vumcs 

FUNCTN 

[:  •  no. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

17 

Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

1 

0 

1 

0 

TOTAL: 

0 

1 

0  ;• 

COST 


$243.00 


$243.00 


G-2774 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JMAJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8410 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


15,8341 


CONDITIONED  SOFT: 


73,233 


IMIliiiigii 


P§iiTr  ;  vAnfF'  ■ r 


System  Type:!8 


System  Name:Air  cooled  DX  compressor 


System  Number:  CH-2 


Epical  boCdinginformai^ 

MiimKap1  iPonc fri  i/'firvn*  — —  li  > 


Catagory  Number:  IConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

IBATTALION 

|0700-1800 

M-F;  SAT 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


iYSTEM  OPERAf  INC  SCHEDOEe 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

24 

24 

_ 24 

24 

24 

REQ  START: 

6 

9 

7 

9 

7 

9 

REQ  STOP: 

0 

J 17 

17 

17 

15 

17 

0.00 

0.64 

0.80 

■“o 

0^ 

0% 

0% 


CHILLER  CAP  (TONS): 

3 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Hours  calculations 

V  •  TTF: 

•  ; 

i>  ;„'  -  ...  , 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON: 

840 

3,360; 

HTG  HRS  ON: 

1,344 

5,376' 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

i  C/H  HRS  SAVED: 

6,570 

INPUTS 


Motor  HP 
HP  Effic 
Load  Factor: 

CFM-HTG 
‘  CFM-CLG 
%OA 
%Area 


CONSTANTS 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

i _ 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR:: 

0 

OAR: 

5.67 

G-2775 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  8410 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

• 

System  Type: 

|8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-2 

|-;  FUNfeTION^t;#^.'^ 

kW/vr 

kWh/vr 

MBtu/vr 

MH/yr 

Schedule  ST/SP| 

0.00 

.00 

0.00 

Opt  ST/S P 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00, 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

o.oo" 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

52.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

2.52 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

[; _  TOTAL  . . L . 

2.52 

52.50 

0.00 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

f  UMCS 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

NO.  POINTS  POINTS  POINTS  POINTS 

17  Scheduled  start/stop  control  -  DX  1  0  T  0 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

xpxAxi:  i  0  1  o 


COST 


$243.00 


$243.00 


G-2776 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410  BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

Building  UA:  15,834 

CONDITIONED  SOFT: 

73,233 

X''"  ‘ 

System  Type:  8 

; 

System  Name:  Air  cooled  DX  compressor 

, 

System  Number: |CH-3 

; 

Catagory  Number:  jConstruction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

7|BRICKANDCMU  BATTALION 

10700-1800 

M-F;  SAT 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 

~20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

0 

INPUTS 

CONSTANTS 

Motor  HP: 

0.00 

HOAUHC: 

16.2 

HP  Effic: 

0.64 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

6 

COAOC: 

0.00305 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

i  ; 

NSUCHC: 

0.000941 

HOURSCALCULATIONS 

NSUCC: 

0.00249 

i;-v Xu  cJX  .*  \ :-.*i v. 1- .  :< y<ceio&£-,'& 

DDCCHC: 

0.000233 

REQUIRED 

PRESENT 

IHR/YR 

HR/YR  1 

DDCCC: 

0.000616 

CLG  HRS  ON: 

840 

3,360' 

NSC: 

36600 

HTG  HRS  ON: 

1,344' 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,190: 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

o  con 

£.,V£,U, 

_ _ | 

|  CNWR:; 

0 

HTG  HRS  SAVED: 

4,032 

OAR:l 

5.67 

C/H  HRS  SAVED: 

Q 

G-2777 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JMAJN/AMS 


BLDG:  8410 

BlSiSig 

. . _  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

;8 

System  Name: 

[Air  cooled  DX  compressor 

System  Number: 

CH-3 

UMCS 
FUNCTN 
i  NO. 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

,  TOTAL: 


1 


0 


1 


0 


;  Schedule  ST/SP: 

0.00: 

.00 

0.00 

iviii/yi 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

96.25 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.63 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

:  TOTAL  ■  '  ,  .  j  - 

4.63 

96.25 

0.00 

v  3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

COST 


$243.00 


$243.00 


G-2778 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

15,834  CONDITIONED  SOFT 


System  Type:  8 

System  Name:  Air  cooled  DX  compressor 
I _ System  Number:  CH-4 

Catagory  Number:  Construction:  |Use: 

'  7BRICKAND  CMU  BATTALION 


Occupancy  HRS: 
■0700-1800 


Occupancy  Days: 
M-F;  SAT 


Weeks  of  Winter: 
Weeks  of  Summer: 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

24 

24 

24 

24 

24 

REQ  START: 

6 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17  ~ 

17 

17 

_ 1^ 

17 

0 

REQUIRED 

IHR/YR 


CLG  HRS  ON: 
HTG  HRS  ON: 
H/C  HRS  ON: 

CLG  HRS  SAVEDr 
HTG  HRS  SAVED: 
”C/H  HRS  SAVED? 


PRESENT 

HR/YR 

)  3,360 


INPUTS 

CONSTANTS 

Motor  HP 

0.00 

HOAUHC: 

16.2 

HP  Effic 

0.64 

HOAUH: 

26.1 

Load  Factor 

0.80 

COAUHC: 

0.000257 

CFM-HTG 

0 

COAUC: 

0.00068 

CFM-CLG 

0 

HOAOHC: 

33.3 

%OA 

0% 

HOAOH: 

53.5 

%Area 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS) 

5 

COAOC: 

0.00305 

KW-TON 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0.00021 

ECHC: 

NSUCHC: 

NSUCC: 

"DDCCHC: 

ddcccT 

NSC: 

DDCH: 

OPT: 

CHWR: 

CNWR: 

OAR: 


0.0000795 
’”0’'00094l" 
0.00249 
0.000233 
0.000616 
36600 
30100 
305” 
rr 5 
0 

5£7 


G-2779 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  8410  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

System  Type:  (8 

System  Name:  Air  cooled  DX  compressor 

jSystem  Number:  |CH-4 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 
FUNCTN 
j/  NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

17 

Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

1 

0 

1 

0 

$243.00 

j&  -  ■  • 

1 

■  ■ TOTAL: 

1 

0 

1 

0 

$243.00 

G-2780 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

i  Building  UA:  15,834  CONdFtIONED  SOFT:  ~73,233 

System  Type:  8 

System  Name:  Air  cooled  DX  compressor 
System  Number:  CH-5 


PHgai!5Q!lding  information 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

10700-1800  M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

iSYSTEM  OPER  ATI  N  G  SCHEDULE 

■T— ■ : 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

_  0 

_ o 

0 

0 

0 

_ o 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

~  9 

7 

9 

7 

. 9 

0 

REQ  STOP: 

0 

T7 

17 

17 

15 

17 

0 

INPUTS 

CONSTANTS 

Motor  HP: 

0.00 

HOAUHC: 

16.2 

HP  Effic: 

0.64 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

4 

COAOC: 

0.00305 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

Hours  calculations 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

840 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,344 

5,376 

DDCH: 

30100 

H  1C  HRS  ON: 

2,190 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,520 

CNWR: 

o 

HTG  HRS  SAVED: 

4,032 

i  OAR: 

5.67 

C/H  HRS  SAVED: 

6,570 

G-2781 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410 


^  ENERGY  CALCULATION  SUMMARY 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type:  18 

System  Name: 

|Ajr  cooled  DX  compressor 

jSystem  Number: 

iCH-5 

F  function 

M 

kW/yr 

kWh/vr 

MBtu/yr 

MH/vr 

Schedule  ST/S P 

0.00 

.00 

0.00 

Opt  ST/S P 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00. 

0.00 

Demand  Limit 

o.oo; 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

70.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

3.37 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L...: _ TOTAL  _ 

3.37 

70.00 

0.00 

3.00 

;  UMCS 
FUNCTN 
I  NO. 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  APPLICATION  DO  AO  DI  AI  COST 

POINTS  POINTS  POINTS  POINTS 


17  Scheduled  start/stop  control  -  DX  10  10  ™$243.00 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

.  TOTAL:  1  .  0  $243.00 


G-2782 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

|  Building  UA:  15,834  CONDITIONED  SOFT:  73~233 


System  Type:  16 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:  MAU-1 


ITYPICAL  BUILDING  INFORMATION 

-1 

jCatagory  Number:  -Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

14METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter:  32; 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

_ 

SAT: 

PRES  START: 

_ 6 

0 

0 

0 

0 

0 

PRES  STOP: 

31’  2 4 

24 

24 

24 

24 

_ 24 

_ 

24 

REQ  START: 

0 

~9‘ 

7 

9 

7 

0 

REQ  STOP: 

’  ’  0 

__17 

17 

17 

15 

17 

0 

INPUTS 


Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 


%Area 

"CHILLER  CAP  (TONS) 
KW-TON 
BLR  CAP  INPUT  (BTUH) 
BLR  CAP~OUfp U T ( B TU H ) 


7.50 
0.83 
0.80 
1 1,200 
0 

100% 

4% 

—  0 
~~oToo 
0 

”’o 


HOURS  CALCULATIONS 


REQUIRED  PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

840 

3,360; 

HTG  HRS  ON: 

1,344 

5,376; 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000199 

DDCCC 

0.0000526 

;  NSC 

0 

!  DDCH 

64800 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2783 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG: 


8410 


lii 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-1  , 

[  A- FUNCTION  i.,:; 

kW/yr 

kWh/yr 

MBtu/yr 

MH/vr 

\~  Schedule  ST/SP 

0.00 

21,717.49; 

0.00 

Opt  ST/SP 

0.00 

1,642.82 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

23,360.30 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

41.04 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L . TOTAL . __.J 

0.00 

23,360.30 

41.04 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

'FUNCTN 

NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

i 

0 

0 

i 

$348.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

TOTAL: 

■  ■  :  '■  :  •■■■.>■ 
•••  . •  Vj  p  ~  - . hLi.iX* 

1 

2 

0 

4 

$1,433.00 

G-2784 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  8410  BUILDING  NAME: 

VEH  MNT  SHOPORG 

Building  UA:  15,834; 

CONDITIONED  SOFT: 

73,233 

iYTErafdRi^I<ii 

System  Type:  16 

\ 

System  Name:’Heating  and  Ventilating  Unit 

, 

System  Number:MAU-2 

! 

:  V;.""  ;  ; 

|Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

14  METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

_ o 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

~9  ’ 

7 

9 

7 

9 

“o 

REQ  STOP: 

0 

V7 

17 

17 

T5 

0 

INPUTS 

CONSTANTS 

Motor  HP 

7.50 

HOAUHC: 

0 

HP  Effic 

0.83 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

11,200 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

100% 

HOAOH: 

0 

%Area 

4% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0 

echoT 

0 

NSUCHC: 

0 

IHOURS  CALCULATE 

NS  ' 

NSUCC: 

0 

DDCCHC: 

0.0000199 

REQUIRED  PRESENT 

IHR/YR  1HR/YR 

DDCCC: 

0.0000526 

CLG  HRS  ON: 

840 

3,360 

NSC: 

0 

HTG  HRS  ON: 

1,344 

5,376 

DDCH: 

64800 

H/C  HRS  ON: 

2,190 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,520 

!  CNWR: 

0 

HTG  HRS  SAVED: 

4,032 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,570 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


r  UMCS 
FUNCTN 
i:  NO. 

s': . 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

i 

0 

0 

i 

$348.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

|  r  :  ■ 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

;'TOTALi' 

2 

4 

$1,433.00 

G-2786 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JMAJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8410 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

Building  UA: 

15,834 

CONDITIONED  SOFT: 

73,233 

System  Type:  16 


System  Name:  Heating  and  Ventilating  Unit 


System  Number:  MAU-3 


SYpTcal  building  information  ~ 

;-v  - 

Catagory  Number:  ^Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days 

14:METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800  M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

JSYSTEM  OPERATING  SC 

SUN: 

IHEDULE 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  _ 0 

0  0 

0 

0 

_ 0 

0 

PRES  STOP:  _ 24 

24  24 

24 

24 

24 

_ 24 

REQ  START:  0 

9  7 

9 

7 

~9 

0 

REQ  STOP:  _____  0 

17  17 

17 

15 

17 

0 

INPUTS 


CONSTANTS 


Motor  HP 
HP  Effic 


Load  Factor 
CFM-HTG 
CFM-CLG 
%OA 
%Area 

CHILLER  CAP  (TONS) 
KW-TON 

blr  cap  Input  (BTUH) 
BLR  CAP  OUTPUT  (BTUH) 


3.00 
0.79 
0.80 
4,800 
’  0 

100% 

2% 

0 

0.00 

0 

““O 


pPURS  CALCULATIONS 


REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000199 

DDCCC 

0.0000526 

NSC 

0 

DDCH 

64800 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

i  OAR 

5.67 

G-2787 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  8410 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

jSystem  Type: 

|16 

’System  Name: 

Heating  and  Ventilating  Unit 

jSystem  Number: 

iMAU-3 

II  v  FUNCTION  '4'  J 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  SUSP] 

o.oo; 

9,137.84 

0.00 

Opt  ST/SP 

o.oo; 

691.23, 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

9,829.07 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.52 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

[  TOTAL . . . L. 

0.00 

9,829.07 

20.52 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

FUNCTN 

NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

111 
::  V  1 

;•  '  .■  '.v"  .  •  ,  : 

.  TOTAL: 

1  ; 

2 

0 

4  :| 

COST 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2788 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  F.EAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JMAJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8410  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:  "  1 5,834!  CONDITIONED  SOFT:  73,233 


System  Type:  16 


System  Name:  Heating  and  Ventilating  Unit 
System  Number:  MAU-4 


. -T 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

14|METAL  PANEL  AND  CMU 

VEH  MAINTSHOP 

9700-1800 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 

SYSTEM  OPERATING  SCHEDULE 

........  0,  .  ..  ,.  . .  ..  ..  .... 

.v..  --  .  _ _  . 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

^24 

24 

24 

24 

_ 24 

24 

REQ  START: 

zi:;o 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

V7  ^ 

17 

17 

15 

17 

0 

INPUTS 


Motor  HP 
HP  Effic 


Load  Factor 

CFM-HTG 

CFM-CLG 

0.80 

'  4,800 

6 

%OA 

100% 

%Area 

2% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALCULATIONS 

.  ta  -v  &s*ar ••  i  -  -iv..:,.... 

REQUIRED  PRESENT 

iHR/YR  HR/YR 

CLG  HRS  ON: 

840  3,360; 

HTG  HRS  ON: 

1,344  5,376 

H/CHRS  ON: 

2,190  8,760 

3.00 

1)79 


CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032; 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 

.  ;  ■  - 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000199 

DDCCC 

0.0000526 

NSC 

0 

DDCH 

64800 

OPT 

305 

CHWR 

17.5 

CNWR 

o' 

OAR 

5.67 

G-2789 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  i  6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  8410 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

16  j 

System  Name: 

Heating  and  Ventilating  Unit  i 

System  Number: 

jMAU-4 

|  FUNCTION  ! 

kW/yr 

kWh/yr  j 

MBtu/yr 

MH/yr 

j  Schedule  ST/SP, 

0.00 

9,137.84: 

0.00 

Opt  ST/SP 

0.00 

691.23 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

9,829.07 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.52 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L„;„.  TOTAL  .  j _ 

0.00 

9,829.07 

20.52 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


;  umcs 

FUNCTN 

NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

i 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

.  TOTAL: 

:  1 

2 

0 

4 

COST 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2790 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 


EMC  NO 


LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


§YSfiEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

]1’_”  24 

_ 24 

24 

24 

24 

24 

24 

REQ  START: 

11  o 

”_'~l9 

7 

9 

7 

_ 9 

0 

REQ  STOP: 

0 

J7 

17 

17 

_ 1_5 

17 

0 

INPUTS 


Motor  HP 
HP  Effic 
Load  Factor 
CFM-HTG 
CFM-CLG 
%OA 


CONSTANTS 


7.50 

HOAUHC 

0.83 

HOAUH 

0.80 

COAUHC 

9,600 

COAUC 

0 

HOAOHC 

100% 

HOAOH 

0 

0 

0 

0 

0 

0 


%Area 

4% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

.  .  0 

BLR  CAP  OUTPUT  (BTUH) 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

CLG  HRS  ON:  840  3,360 

HTGHRSON:  1,344  5,376; 

H/CHRSON:  2,190  8,760 


CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

NSUCC: 

0 

j 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

i 

DDCH: 

64800 

OPT: 

305 

i 

CHWR:‘ 

17.5 

1 

CNWR: 

0 

OAR: 

5.67 

G-2791 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 
1  b-ocp-53 
JMAJN/AMS 


BLDG:  8410 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-5 

FUNCTION  kW/yr 

kWh/yr  ]  MBtu/vr 

MH/yr 

Schedule  ST/SP 

0.00 

21,717.49 

0.00 

Opt  ST/SP 

0.00 

1,642.82 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

23,360.30 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

41.04 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

!  TOTAL . :_i . . . 

0.00 

23,360.30 

41.04 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  . 

FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI 

|  NO.  POINTS  POINTS  POINTS  POINTS 


18  Scheduled  start/stop  control  -  AHU;  1  0  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 


30  Direct  digital  control  -  H&V  Unit  0 


0  3 


COST 


$348.00 


$813.00 


33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 


0  0  $272.00 


TOTAL:  1  2 


0  4  $1,433.00 


G-2792 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CMTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  8410  BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

Building  UA:  15,834 

CONDITIONED  SQFT: 

73,233 

ijTiMlggRUIATIfiU 

System  Type:  16 

System  Name:  Heating  and  Ventilating  Unit 

System  Number:  MAU-6 

[TYPICAL  BUILDING  INFORMATION 

r . -to  ^  - 

Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

14;METAL  PANEL  AND  CMU  |VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

~  17 

17 

15 

17 

6 

INPUTS 

CONSTANTS 

Motor  HP: 

7.50 

HOAUHC 

0 

HP  Effic: 

0.83 

HOAUH 

0 

Load  Factor: 

0.80 

COAUHC 

0 

CFM-HTG: 

9,600 

COAUC 

0 

CFM-CLG: 

0 

HOAOHC 

0 

%OA: 

100% 

HOAOH 

0 

%Area: 

4% 

COAOHC 

0 

CHILLER  CAP  (TONS): 

0 

COAOC 

0 

KW-TON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0 

ECHC 

0 

IfOURS  CALCULATIONS 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000199 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

DDCCC 

0.0000526 

CLG  HRS  ON: 

840 

3,360 

NSC 

0 

HTG  HRS  ON: 

1,344 

5,376 

DDCH 

64800 

H/C  HRS  ON: 

2,190 

8,760 

OPT 

305 

CHWR 

17.5 

CLG  HRS  SAVED: 

2,520 

CNWR 

0 

HTG  HRS  SAVED: 

4,032 

OAR 

5.67 

C/H  HRS  SAVED:  6,570 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  8410 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

I16 

System  Name: 

Seating  and  Ventilating  Unit 

System  Number: 

|MAU-6 

n  ^-"fcW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

21,717.49 

0.00 

Opt  ST/SP 

0.00 

1,642.82 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

23,360.30 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

41.04 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L  TOTAL  ! 

0.00 

23,360.30 

41.04 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

FUNCTN 

r  no. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

COST 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

$813.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

TOTAL: 

2 

0 

'/A: -^3 

$1,433.00 

G-2794 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410 

Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

15,834  CONDITIONED  SOFT:  73,233 


SYTEM  iNFORMATION  ’  ~~ 

|  System  Type:  16 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:;MAU-7 


TYPICAL  BUILDING  INFORMATION 

^SSXS-ff-  '  >  v  -V  -  -  „  ■+ 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

14IMETAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800  M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20' 

iYSTEM WERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ _24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

7 

9 

7 

“9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

0 

5.00 
~  0.82 
’  0.80 
M00 
0 

100% 

6% 


KW-TON:  0.00 


BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Hours  calculations 

-  .  .  .^rr,  ^  ~ 

s  --  ‘  .  .sasv  V , 

,  •  i.  .  .. 

?  ■  ••  ■ 

iREQUIRED  PRESENT  ! 
HR/YR  HR/YR 

CLG  HRS  ON: 

840 

3,360; 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

|  CLG  HRS  SAVED: 

2,520 

1  HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

INPUTS 


Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 


CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

| _ L_ 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR:- 

5.67 

G-2795 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATF :  1 6-Sep-S5 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  8410 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

jSystem  Type: 

i16 

System  Name: 

'Heating  and  Ventilating  Unit 

System  Number: 

|MAU-7 

1 '  mmssiMM-- 

?4- -T-:- 

kWh/yr  MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

14,744.47 

0.00 

Opt  ST/SP 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

15,859.81 

0.00 

|  Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

61.56 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

j  TOTAL  ! 

0.00 

1 5,859.81 1 

61.56 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UUMGS  : 
FUNCTN 

no: 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

33 

gw  ->  » !;>:'■  |ti  • « 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

pSiilSiSli 

TOTAL: 

. 

■  1 

2 

.V-VO;  .  VI. 

4  ■ 

COST 


$348.00 


$813.00 

$272.00 


$1,433.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RSLEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:  15,834  CONDITIONED  SQFT:  73,233 


System  Type:;16 

System  Name:Heating  and  Ventilating  Unit 


System  Number:  MAU-8 


Occupancy  Days: 
M-F 


|  Weeks  of  Wi  nter:  32 

|  Weeks  of  Summer:  20 

^S^ST EM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

PRES  START:  0  0  0 

PRES  STOP:  24  24  24 

REQ  START:  9  _  1 

REQ  STOP:  0  17  17 


WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0 

24 

_ _24 

24 

24 

9 

7 

_ 9 

0 

17 

_ 15 

1y 

_ 0 

BPcgLB01iDiNg'IHreRM>mof 


jCatagory  Number:  Construction: 


14'METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


Occupancy  HRS: 
0700-1800 


INPUTS 


Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

6,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

2% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

WOURS  CALCULATIONS 

REQUIRED  PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED:  2,520 

HTG  HRS  SAVED:  4,032 

C/H  HRS  SAVED:  6,570 


CONSTANTS 


HOAUHC 

,  0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

6 

DDCCHC 

0.0000199 

DDCCC 

0.0000526 

NSC 

0 

DDCH 

64800 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2797 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  13-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AM3 

BLDG:  8410  .  ^  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


^System  Type: 

16 

System  Name: 

IHeating  and  Ventilating  Unit 

System  Number: 

jMAU-8 

|  4^SF0WCTldNf-%4v 

kW/yr 

kWh/yr 

MBtu/vr 

MH/yr 

Schedule  ST/SPI 

0.00; 

14,744.47 

0.00 

Opt  ST/SP 

0.00 

1,115.34 

0.00 

]  Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

o.oo: 

0.00 

0.00 

|  Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

15,859.81 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

20.52 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

.  TOTAL  : 

0.00 

15,859.81 

20.52 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS 

Sfunctn 
1;  no.- 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

i 

0 

0 

i 

30 

Direct  digital  control  -  H&V  Unit 

0 

1 

0 

3 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

iiliH 

TOTAL: 

K  r  ■  .  ; , -  ■■  .•  -  ■ .  v  .-‘j:'.. s. r- 

:  1 

2 

0 

4 

COST 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-2798 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


73,233 


jCatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13  METAL  PANEL  AND  CMU 

|VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:1  20 


SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE:  WED:  THUR: 

PRES  START:  _  _  0  0  0  0  0 

PRES  STOP:  24  ’ _ 24 _ 24  24  24 

REQ  START:  "  9  7  9  ~~ _ 7 

REQ  STOP:  0  "  17  _ 17  . _ 17  15 


FRI: 

SAT: 

0 

0 

"  24 

24 

9 

0 

17 

0 

1406-001 
1 6-Sep-95 
JMAJN/AMS 


INPUTS 


Motor  HP 

0.33 

HP  Effic 

0.65 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

14% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CLG  HRS  ON: _ 840 _ 3,360 

HTGHRSON:  1,344  5,370 

H/C  HRS  ON:  2,190  8,760 


CLG  HRS  SAVED:  2,520 

HTG  HRS  SAVED:  4,032 

C/H  HRS  SAVED:  6,570 


CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17" 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-2799 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16  Sep -95 
PREPARED  BY:  JMAJN/AMS 


BLDG: 


mum 


8410 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 


iSystem  Type: 

!20 

System  Name: 

llnfrared  Radiant  Heaters 

System  Number: 

|RAD-1 

1 

kW/yr 

kWh/yr 

MBtu/yr  MH/yr 

Schedule  ST/SP 

0.00 

1,221.66; 

0.00 

Opt  ST/SP 

0.00 

92.41 ; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

j  Night  Setback 

0.00 

0.00 

209.04 

Sub  Total 

0.00 

1,314.07 

209.04 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

0,00 

1,314.07 

209.04  0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


f  UMCS 
FUNCTN 
f.  NO.  ! 


UMCS  APPLICATION 


DO  AO  DI  AI 

POINTS  POINTS  POINTS  POINTS 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

'  ^  TOTAL: 


1 


1 


COST 


$1,213.00 


$1,213.00 


G-2800 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 
L834  CONDITIONED  SOFT? 


System  Type:]20 

System  Name:  Infrared  Radiant  Heaters 
System  Number:!RAD-2 


SB  •  „  -X 

'1  - ' 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1 3IMETAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

;m-f 

Weeks  of  Winter: 
Weeks  of  Summer: 


System  operating  schedule 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

”  0 

9 

7 

9 

7 

’  9 

0 

REQ  STOP: 

0 

17  r 

17 

17 

”‘^J5 

17 

0 

INPUTS 


CONSTANTS 


Motor  HP 

0.33 

HP  Effic 

Load  Factor 

CFM-HTG 

CFM-CLG 

%OA 

0.65 

0.80 

0 

0 

0% 

%Area 

14% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON 

840  3,360 

HTG  HRS  ON 

1,344  5,376 

H/C  HRS  ON 

2,190  8,760 

CLG  HRS  SAVED 

2,520 

HTG  HRS  SAVED 

4,032 

C/H  HRS  SAVED 

6,570 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

•  305 

CHWR 

1  17.5 

CNWR 

0 

OAR 

5.67 

G-2801 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


BLDG:  8410 

BUILDING  NAME:  VEH  MNT  SHOP  OR' 

iv;  '  : 

ENERGY  CALCULATION  SUMMARY 

System  Type: 

|20 

System  Name: 

Infrared  Radiant  Heaters 

System  Number: 

RAD-2 

EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

JMAJN/AMS 


|  FUNCTION  V 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/Sp 

o.oo: 

1,221.66 

0.00 

Opt  ST/SP 

0.00 

92.41 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

209.04 

Sub  Total 

0.00 

1,314.07 

209.04 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL  | 

0,00 

1,314.07 

209.04 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


6  UMCS 
[FUNCTN 
•  NO. 

UMCS  APPLICATION 

DO 

POINTS 

AO 

POINTS 

DI 

POINTS 

AI 

POINTS 

20 

Scheduled  start/stop  control  - 

1 

0 

i 

2 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

TOTAL:  1  0  1  i 


COST 


$1,213.00 


$1,213.00 


G-2a02 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  8410 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


15,834 


CONDITIONED  SOFT: 


73,233 


jSYTEM  INFORMATION 

System  Type:  20 


System  Name:  infrared  Radiant  Heaters 


;  System  Number:  RAD-3 

|f¥KcaT  ffUILDi^  INFOT^Ali^^ 

— . 

[Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

o< 

|  1 3  METAL  PANELAND  CMU 

iVEH  MAINT  SHOP 

0700-1800 

M 

Weeks  of  Winter:  32j 

Weeks  of  Summer:  20 

SYSTEM  OPERATING  SCHEDULE 

. 

''™: .  :  '  " 

'  '■■'p 

'  ■  ■.  v  . 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0  0  0 

0 

0 

0 

0 

PRES  STOP:  ~  24  24  24 

24 

24  __ 

24 

_ _24 

REQ  START:  0  9  7 

9 

7 

9 

0 

REQ  STOP:  0  17  17 

17 

15 

17 

0 

INPUTS 


CONSTANTS 


Motor  HP: 

0.33 

HOAUHC: 

0 

HPEffic: 

Load  Factor: 

CFM  HTG: 

CFM-CLG: 

%OA: 

%Area: 

0.65 

0.80 

0 

0 

0% 

14% 

HOAUH: 

COAUHC: 

COAUC: 

HOAOHC: 

HOAOH: 

COAOHC: 

0 

0 

0 

0 

0 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

“o' 

KW-TON: 

o.oo 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

.  DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 


NSUCHC: 


0.000105 


OURS  CALCULATIONS 


NSUCC: 


0.000278 


REQUIRED 
iHR/YR 


IPRESENT 
iHR/YR 


DDCCHC: 


0.000161 


DDCCC: 


0.000426 


CLG  HRS  ON 

840  3,360 

_ _  — _ i - 1 

HTG  HRS  ON 

1,344  5,376 

H/C  HRS  ON 

2.190  8,760' 

CLG  HRS  SAVED 

2,52°! 

HTG  HRS  SAVED 

4,032 

|  C/H  HRS  SAVED 

6,570 

NSC: 


94300 


DDCH: 


40600 


OPT: 


305 


CHWR: 


17.5 


CNWR: 


OAR: 


5.67 


G-2803 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  F.MO  NO:  <45* -OM 

CLIENT  CNTRCT,#:  DACA  .01 -94-D-0033  DATE:  •*6  «,ep-35 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JMAJN/aMS 


BLDG:  8410 

. . 1, 

ENEF 

BLIL  LING 

iGYCAU, 

NAME:  VEH  ivl.NT  SHOP  OF<G 

;ULATION  SUMMARY 

System  Type:  |20 

System  Name:  Infrared  Radiant  Heaters 

System  Number:  |RAD-3 

pS:^FUNeTioNM»p,:; ' 

kW/vr 

kWh/yr  MBtu/yr 

MH/vr 

Schedule  ST/SP 

! - J _ ; 

o.oo; 

1,221.66 

0.00 

“  : 

Opt  ST/SP 

0.00 

92.41 , 

C.OO 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

209.04 

Sub  Total 

0.00 

1,314.07 

709.04 

Economizer 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

C.OO 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

P; .  TOTAL  7  J.  .  - 

0.00 

1,314.07  ~~ 

209.04 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


;  UMCS  'I 
FUNCTN | 
f  NO.  | 


UMCS  APPLICATION 


DO  AO  1)1  AI 

POINTS  POINTS  POINTS  POINTS 


20  Scheduled  start/sfop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  IMinht  setback  - 
Unitary  Equip 

P  ;  .  TOTAL:  : - 


1 


0 


1 


COST 


$1,213.00 


$1,213.00 


'YY 


EMC  ENGINEERS,  INC. 

PROJECT  ftAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  ElilC  'NOf  ’  UoEOW  '  '  .  “ 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  '  ‘  'DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  '  PREPARED  BY:  JMAJN/AMS 

ENERGY  CALCULATION  PARAMETERS  - 

BLDG:  8410  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: _  15,834  CONDITIONED  SQFT:- 

SYTEM  INFORMATION 

System  Type:;20 

System  Name:  Infrared  Radiant  Heaters 
System  Number:  RAD-4 


EjjSSl-  BUILDIM8  INFORMATION . . _ 

Catagory  Number:  Construction:  jUse: 

13  METAL  PANEL  AND  CM  U  VEH  MAI  NT  SHOP 


Occupancy  HRS: 


i0700-1800 


73,233  :  ‘  / 


Occupancy  Days: 


Weeks  of  Winter: 

32 

1 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ 24 

24 

24 

REQ  START: 

_ 0 

9 

7 

9 

7 

9 

0 

REQ  STOP: 

0 

17 

17 

Tf 

15 

17 

”  0 

INPUTS 


Motor  HP 

0.33 

HP  Effic 

0.65 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%0’A 

0% 

%Area 

. .  "  14% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALCULATIONS 

REQUIRED  PRESENT  1 

HR/YR 

IHR/YR 

| 

CLG  HRS  ON: 

840 

3,360 

_ : _ | 

HTG  HRS  ON: 

1,344 

5,376; 

H/C  HRS  ON: 

i _ 

2,190 

_ : _ i _ 

8,760 

CLG  HRS  SAVED:; 

2,520: 

HTG  HRS  SAVED:! 

4,032 

C/H  HRS  SAVED:! 

6,570 

CONSTANTS 


HOAUHC: 

0 

MOAUH: 

COAUHC: 

COAUcY 

HOAOHC: 

HOAOH: 

COAOHC: 

0 

0 

:0:  9 

■  0 

-  :  0 

0 

COAOC: 

0 

-DQDUTY*  • 

t  — ^  0.17 

DC  DEMAND: 

■  0.17 

ECC: 

0 

ECHO: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC:! 

i . _  .  .  _  . . . . . .  . |  .  ... 

94300 

DDCH: 

40600 

OPT:| 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR:; 

5.67 

G-2805 


EMC  ENGINEERS,  INC* 

PROJECT  NAM&feEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIEMTCNTROY:#:  DACA01 -94-D-0033  DATE:  16-Sep-95 

LOCATION: FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ENERGY  CALCULATION  SUMMARY 

(System  Type: 

20,. 

System  Name: 

Infrared  Radiant  Heaters 

|System  Number: 

RAD-4 

;  *  ’  |g 

' ' 

kW/vr 

kWh/yr  MBtu/vr 

MH/yr 

Schedule  ST/SP 

0.00 

1,221.65 

0.00 

Opt  ST/SP 

0.Q0 

92.41! 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

i  Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00; 

o.oo; 

209.04 

Sub  Total 

0.00 

1,314.07 

209.04 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

o.oo r 

0.00 

0.00 

Chilled  Water  Reset 

■* 

o.oo 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Ran  Time, 

and  Safety  Alarms 

7v:  total.  > 

0.00 

1,314,07 

209.04 

0.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

■  umcs.  ■'■■■■  '■•3' •* ;  Vv--’  ■  '? >>.’■ . ■ ' ’ ;  7 

EUNCTN  j  '  UMGS  APPLICATION  DO  AO  DI  A! 

v  WOy  |  .:■■  ■  .-'7  POINTS  POINT'S  POINTS  POINTS 

20  Scheduled  start/stop  control  -  1  0  i  "  2 

Unitary  Equip;  Optimum  start/stop  - 

Unitary  Equip-;  h%t^:s^tback  . . . 

Unitary  Equip. 

I'.  ■  TOTAL:  1  0  1  '  ^ 2~~ 


COST 


$1,213.00 


$1,213.00 


G-2B06 


